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AGRICULTURAL ENGINEERING for June 1942 


EDITORIAL 


Profit, the Way to Plenty 


fT pec artes there may be little difference 
between limitation of profits and their recapture by 
taxation. Politically the ideology of limitation may be pref- 
erable. Psychologically the principle of limitation is all 
wrong. 

This is not a matter of greed vs. patriotism. Men smart 
enough to manage a business can figure a project through 
to the final penny and foresee the remnant of profit, if any, 
by either method. Yet to make a profit, even an evanescent 
profit seem unethical or illegal is to rob American enter- 
prise of a familiar and potent tool whereby our national 
efficiency has been attained. To make absence of profit the 
criterion of patriotism is to put a premium on inefficiency, 
both by the purchasing agent and by the producer. It 
camouflages the waste of man power and materials. Waste 
cannot be taxed. Profits can. Profit limitation is only 
another phrase for the cost-plus of the last war. Those of 
us who witnessed its inefficiency and inflationary influence 
are honor-bound to protest its repetition. 

As agricultural engineers our greatest opportunity to 
serve the cause of freedom and the American way is to 
instruct and inspire the farmer in ways to multiply food and 
fiber production per man, and to cut the cost per bushel 
or per bale. The more profit he makes for himself, the 
more he produces for the nation. No matter if his profit 
be taxed away, it still stands as a tangible if temporary 
objective. To substitute the idea of profit limitation would 
becloud that objective. To exempt the farmer would create 
a cleavage in a time when unity is all-important. 

The more we can make the farmer think in terms of 
profit, the less he will follow the fallacy of thinking in 
terms of price. The more faithfully he pursues the prin- 
ciple of profit, the more economically and the more abund- 
antly can he feed the civilized world. 


“Rationed Scarcity or Abundant 
Production?” 


ce \ X J HEN the American public has been told for years 
that America is a land of plenty, that we had such 
an overabundant supply of many things, including food- 
stuffs and factory equipment, that it was necessary to cut 
down production to prevent a breakdown of our economy, 
it is a great shock to consumers to see imposed so early in 
the war the beginning of a card-system for rationing of 
any consumers’ goods, let alone foodstuffs. The economic- 
ally informed person may be inclined to ask whether such 
rationing is a necessary and inevitable technique for dis- 
tributing scarce goods to consumers, a potion 3 technique 
to condition people to the sacrifice and regimentation that 
war is likely to bring, or an inefficient bureaucrat’s way of 
distributing scarcity because of his inability to cope with the 
problem of achieving greater production and wider distribu- 
tion of the products of mines, farms, and factories.” 
Thus opens the editorial in Consumers’ Research Bulle- 
tin for May 1942, written by F. J. Schlink. Through the 
years Mr. Schlink has been critical of the sins and short- 
comings of business and industry. He can hardly be sus- 
pected of overstating the case for business when he men- 
tions its virtues in the concluding paragraph of his edi- 
torial, as follows: 
“The suspicion is gaining ground throughout the coun- 


try that the job of directing American production and dis- 
tribution of goods is much too big a job to be handled suc. 
cessfully by any single group of men in Washington, D. C. 
It is too big, indeed, to be handled in any other way than 
by many groups of experts of high qualifications, experi- 
ence, and initiative, working in all the various major indus. 
trial centers of the country — engineering and production 
experts who know factories from the inside, and who /ave 
personally and successfully managed and operated function- 
ing, complex, productive enterprises. Such men would try 
to solve as many of their problems as possible by more 
and better production, not evade them by stopping produc- 
tion and setting up some new rationing scheme.” 

Though Mr. Schlink speaks largely in terms of the fac- 
tory, the principles he thus summarizes and which he ex- 
emplifies in the intervening paragraphs, apply with much 
force to farm production. As agricultural engineers, looking 
to factories for the equipment and materials wherewith to 
implement the farmers we serve, we can largely concur in 
his views with respect to industry and its management. 

In a war so desperate as this one, the rights of private 
business and individuals cannot be much considered. Neith- 
er should the exigencies of war be made an occasion for the 
redistribution of wealth or the exaltation of social theories. 
As the most effective, efficient, and adaptable agency of 
production, private enterprise and its management should 
not be obstructed, but assisted. In a war of production 
we dare not throw away our best production tool. 


Two Chances for Re-Use 


A a opportunity for agricultural engineers to 
save a small but worth-while tonnage of steel is in 
the re-use of bale ties, now used in new amounts by the 
light-weight pick-up balers which have come into use to 
meet the problem of more and better forage with less labor. 
Some, at least, of these balers measure the bales accurately 
to length, so that ties of fixed length may be used. Likewise, 
some ties are made with ends which simply button and un- 
button. Presumably arrangements can be made to make 
any amount of ties in this style or its equivalent. 

To salvage such ties calls only for unhooking them 
without damage, and straightening them sufficiently for 
carrying and handling on the baler. It is suggested that this 
can be done by stretching the wire a trifle past its elastic 
limit. Creation of convenient, low-cost devices for this pur- 
pose might well be an undergraduate project in depart- 
ments of agricultural engineering. 

More difficult will be the rust problem if bale tics are 
to become semipermanent farm equipment, and this is 
what they should be where hay is baled and fed on the same 
farm. Finding a coating or treatment which will nor en- 
croach on critical war materials probably will reach out- 
side the realm of agricultural engineering, but at least we 
can define the requirements and assist in the testing of 
experimental products. ° 

Farm tractor tires are another opportunity for 1¢-use 
of critical materials. In this service, heat and abrasion are 
at a minimum. It should be possible to use reclaimed rub- 
ber or rubber substitutes to a degree not feasible for vehicle 
tires. Just as our profession cooperated with the tire indus- 
try in putting tractors on rubber, so can we cooperate in 
replacing rubber. Certainly this is no time to lose the 
extra speed and capacity of tractors with resilient tires. 
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Recent Findings in Agricultural Engineering 
By R. W. Trullinger 


FELLOW A.S.A.E. 


AR requirements call for increased production 

of most of the raw materials necessary to feed 

the United States and associated nations. For 
years the state agricultural experiment stations have been 
contributing to the gradual development of a mechanized 
agriculture which would lower the cost and increase the 
speed and efficiency of production and aid in improving the 
quality of the materials produced. The following is a 
summarized statement of some of their recent achievements 
in agricultural engineering as — in a survey of their 
work during the fiscal year ended June 30, 1941: 


MACHINERY AND POWER 


Shortage of farm labor in the present emergency has 
made the further development and adaptation of labor and 
cost-saving mechanical farm equipment almost imperative. 
Greater efficiency in the use of farm power is also an im- 
portant objective. 


Better Use of Tractors and Power Equipment. During 
1940, according to the Bureau of the Census, the value of 
tractors sold by manufacturers for use on farms in the 
United States was $202,650,132. This represents an in- 
crease of about 28 per cent in value over the previous year. 
The same report indicates that the total production of farm 
tractors of all kinds for 1940 was 283,546, an increase of 
more than 30 per cent over the previous year, reflected espe- 
cially in the wheel types of over 30 bhp equipped with rub- 
ber tires and in the tracklaying 
types. 

In 1941 the stations contin- 
ued their efforts to increase the 
efficiency of tractor operations 
and of the power equipment 
used with tractors. For example, 
the New York (Cornell) and 
Minnesota stations have shown 
that tractor power is more eco- 
nomical than horsepower for 
most farm work, especially for 
such heavy draft jobs as plowing 
and seedbed preparation, where 
the total hours of use per day 
and per year are sufficient to 
fully utilize the advantages of 


the mechanical power. The 

Released for first publication in 
AGRICULTURAL ENGINEERING. Author: 
Assistant chief, Office of Experiment 
nee, U. S. Department of Agricul- 

Epitor’s Note: This is the complete 
text of the material on agricultural en- 
Bineering as prepared for the 1941 
annual report of the state agricultural 
experiment stations by the Office of 
Experiment Stations, U.S.D.A.; how- 
ever, due to curtailment of Department 
ae funds, this material will appear 
—" condensed form in the official 


Michigan station has shown that by proper use this advan- 
tage may be as much as 10 per cent. Four-wheel-drive 
power units have been atlek successfully by the Idaho 
station to meet the field-power requirements of potato pro- 
duction, tests of 13 four-wheel-drive tractor units for pull- 
ing potato diggers showing that one driver can operate the 
digger and place sacks for pickers, thus materially reducing 
the labor charge. Alcohol may be made profitably for fuel- 
blending purposes at approximately 25c per gal, according 
to the Iowa station, and can be used in ae gerne of 5 to 
12 per cent in gasoline with corresponding price increases 
of only 0.7 and 1.2c per gal over gasoline given an equal 
antiknock value by use of other antiknock agents. Its use 
increases the mileage per gallon and lowers operating tem- 
perature. In tractor tests the fuel consumption in both 
pounds per acre and gallons per acre was greater with 
alcohol-gasoline blends, according to the Kansas station, but 
with low-octane gasoline the maximum power developed 
was greater and thermal efficiency and so per gallon were 
higher at maximum load runs with the blends, due to their 
higher antiknock value. Tractor tests with alcohol-distillate 
blends showed increased power but apparently increased 
fuel costs. 

Efforts to develop better power machinery for the plant- 
ing and culture of specific crops have been continued by 
the stations. For example, in Louisiana sugarcane-culture 
methods used for the tillage of stubble cane were found 
both inadequate and expensive in 
view of current prices paid for 
sugar. In efforts to eliminate or 
decrease costly hand labor, the 
Louisiana station developed a 
two-row tractor cultivator and 
two-spinner cultivators for re- 
moving dirt and weeds from the 
top of the row. This equipment 
is now being put out by machin- 
ery manufacturers and is being 
widely used by cane growers. 
The station found that chiseling 
before planting 20 to 22 in deep 
with 18 in on centers increased 
the sugar yield 629 Ib per acre. 
Rotary plowing also increased 
yields. As a result of these stu- 
dies the general tendency now is 
toward deeper seedbed prepara- 
tion in sugarcane culture. 

In continuation of studies of 
corn-production machinery the 
Iowa station in cooperation with 
the Bureau of Agricultural 
Chemistry and Engineering of 
the U. S. Department of Agri- 
culture showed that plowing is 
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the only method of primary preparation of seedbeds which 
is generally satisfactory, and that better work is done by 
16-in than by 14-in plows. Plow jointers improve coverage 
of trash and crop residues. Labor and power expenditures 
in plowing were found to be about in proportion to depth 
of plowing. From plowing up to planting, in the absence 
of perennial weeds, the single-disk harrow produced as 
good results as the field cultivator. One tillage of plowed 
ground with tandem-disk harrow and spiketooth harrow 
just before planting gives generally sufficient seedbed prep- 
aration. Cultivator performance is improved by use of 
sweeps instead of shovels, and disk hillers were found to be 
the most effective equipment for covering weeds in the corn 
row. Early spring plowing with disking and harrowing 
just ahead of planting gives both higher yields of corn 
and higher returns per man-hour and per horsepower-hour 
than plowing, disking, and harrowing just ahead of plant- 
ing, according to the Missouri station. 


More Efficient Tillage Methods and Equipment. The 
stations continued studies designed to reduce the heavy 
power-requirement factor in tillage to a minimum commen- 
surate with good crop production. For example, the Penn- 
sylvania station made progress in separating the draft of a 
plow into the part usefully employed in tillage and the 
unproductive part. Tests of complete plowing implements 
showed that the total draft of a disk plow is only slightly 
more than that of a moldboard plow equipped with rolling 
coulters and jointers for the same amount of plowing. The 
moldboard plow is more efficient in the useful work of 
plowing, but this advantage is lost in the increased friction 
on the landside or other means used to hold it in position. 
It was also found that the maximum impact force which 
steel plowshares can stand without being bent is about 
5,300 lb. This force was reached with an ordinary plow 
and tractor having a total weight of 3,190 Ib, at a speed of 
3 mph, the plow share bending at any higher speed when 
striking a solid obstruction. 


Cultivating equipment for a four-row tractor unit to be 
used in tillage operations in summer fallow and seedbed 
preparation was developed by the Idaho station. This 
equipment features economy in material and cost of fabri- 
cation, elimination of field breakage, and satisfactory opera- 
tion. Cultivation of row crops for weed control often 
entails serious economic losses through root injury. 


Typical of work by the stations to combine weed con- 
trol and root protection is that at the Mississippi station, 
where cultivation methods and equipment have been suc- 
cessfully developed which are applicable to cotton and corn. 


Better Mechanical Planting and Fertilization of Field 
Crops. Improved stands of row crops as well as savings in 
cost of seed, fertilizer, and labor are primary aims of the 
stations. According to the Iowa station, higher yields of 
corn may be expected with closer row spacings, the opti- 
mum being single-stalk hills evenly spaced. While it ap- 
pears that a 21-in row spacing gives the best yields, the 
station points out that this will require a tractor that can 
be adjusted to fit 21-in rows, a special planter, and a special 
harvester. A 30-in row spacing gives an appreciable increase 
in yield over the standard 42-in spacing and the necessary 
equipment has been developed, but a single-row harvester 
will be necessary. A grain-drill arrangement for planting 
peas and beans with side-band fertilizer placement and hoe 
openers for the seed so spaced as to avoid fouling, and a 
corn planter having three seed hoppers on a grain-drill 
frame with provision for sideband fertilizer placement, have 
been developed by the New York (Cornell) station. 
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Cotton planters equipped with shovel seed-furrow open- 
ers should have narrow shovels about 1 in wide, according 
to the Texas station. Press wheels used before and after 
covering the cotton seed gave best results when a knife and 
a wide furrow opener were used. The station also found 
that disturbing the soil under the cottonseed to apply fer- 
tilizer produced lower stands than where the fertilize: was 
applied to the side. Planter attachments for side place. 
ment below the seed level are now being put out by manu- 
facturers. 


Mechanical Harvesting. During 1940 farmers purchased 
over $43,000,000 worth of harvesting machinery, accord- 
ing to the Bureau of the Census. This included noi only 
small grain, corn, and potato harvesters but various types 
of haying machinery. Many new harvesting problems were 
encountered by the stations. There was again a marked 
increase in the use on farms of small combines, especially 
those having a width of cut of 6ft and under. These 
smaller size combines are proving economical and satisfac. 
tory in operation, according to the Missouri station, which 
found that the cost of combining is affected most by the 
total acreages harvested per year. Records of fifty-three 
5-ft machines showed costs of 78c per acre for between 
400 and 450 acres cut per year and $2.19 per acre for less 
than 100 acres per year. 


Potato harvesting, especially where the crop is large, 
has presented a problem of lifting the potatoes from the 
ground into the wagon without injury, as nearly one-third 
of the total labor required for producing a potato crop is 
expended in picking up the potatoes after they have been 
raised to the surface by the digger, according to the Penn- 
sylvania station. The station developed a harvester which 
has been successful in eliminating this labor requirement, 
especially under conditions of stony soils and heavy yields, 
and the essential improvements are being incorporated in 
potato diggers now being manufactured. A conveyor for 
elevating potatoes has been developed by the Michigan sta- 
tion which saves time and labor and removes about 1.5 lb 
of dirt per bushel of potatoes handled. 


Hay and grass curing continued to present serious prob- 
lems owing to the growing need to conserve hay and forage 
crops to the maximum, frequently under extreme weather 
conditions. For example, in Pennsylvania alfalfa produc- 
tion is curtailed owing to the difficulty of securing good- 
quality hay under the unfavorable weather conditions that 
frequently prevail during the first and third cuttings. The 
Pennsylvania station has demonstrated that dehydration 
enables the production of high-quality hay regardless of 
weather. The feeding value of dehydrated alfalfa and 
mixed hays for dairy cattle has been found superior to cor- 
responding sun-cured crops. With hay having an initial 
moisture content of 75 per cent, dehydrators at present 
available when properly operated can produce a ton of hay 
having 12 per cent moisture by using a little over | ton 
of coal or about 62 gal of fuel oil. Apparently the best 
opportunity to reduce the cost of artificial dehydration lies 
in the greater use of preliminary field drying, as hay dried 
to about 60 per cent initial moisture content requires only 
1/6 ton of coal or 29 gal of fuel oil to dehydrate it artifi- 
cially to the desired moisture content. 


Where artificial dehydration of hay is economica!ly out 
of the question and weather conditions are usually unfavor- 
able, the conservation of hay becomes more difficult. For 
example, in Mississippi approximately 20 per cent of the 
annual hay crop is lost and 50 per cent of the remainder is 
damaged in quality during the process of field curing. The 
Mississippi station has just completed a 10-year study of 
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this problem, which has resulted in the development of 
mechanical methods and equipment used in hay curing that 
have materially lowered these losses and permit the satis- 
factory curing of alfalfa, Johnson grass, and soybean hays 
between daylight and dark. It has been found that the 
practice of double windrowing hay favors transpiration and 
water loss, due to the fact that lowering of temperature in 
the windrow is accompanied by reopening of the stomata in 
the leaves. Crushing the stems of large-stemmed hays such 
as soybean and Johnson grass also expedited drying. 

As a result of these findings, windrowing instead of 
swathing is now a common practice in Mississippi, and the 
station has developed a hay-stem crusher which is being 
manufactured commercially. During the past two years hay 
production on Mississippi farms has increased nearly 100 
per cent. In connection with the mechanization of hay 
handling, including direct chopping from the field and 
storaze of chopped hay from both field and stack chopping, 
the Idaho station developed a modified plan of shed-roof 
dairy barn based on the ratio of 1 to 1 between chopped 
hay and loafing space for the animals which would meet the 
added cost of chopped hay by better utilization of the hay 
and saving in labor of hay handling. 

The stations continued studies on the harvesting and 
storage of grass silage as a forage-conservation measure of 
special importance in connection with the meeting of emer- 
gency production goals regardless of weather conditions. 
For example, the New Jersey station showed the necessity 
for more adequate reinforcing of concrete silos and for 
more effective protective coatings for silo interiors. Promis- 
ing results were obtained with varnishes and synthetic 
resin with wood oil vehicles, high-melting asphalts, coal 
tars, and cement washes. It was found possible to minimize 
vertical joint leakage by prestressing the hoops. Foundation 
drains were also found effective in reducing side-wall leak- 
age. Cost-of-production studies showed that legume and 
gtass crops for silage can be produced $2.50 per ton cheaper 
than corn silage. A vertical silage elevator has been devel- 
oped which shows promise of low power demand. 


The mechanical harvesting of corn has developed prob- 
lems which are intensified by the trend of increasing corn 
yields and higher operating speeds of farm machinery. 
These increases demand a faster husker action, and investi- 
gations were made by the Iowa station and the Bureau of 
Agricultural Chemistry and Engineering of several roll type 
husking mechanisms to determine husking effectiveness as 
well as corn loss. Rotation of corn ears is important for 
effective husking, and the use of an ear forwarder set at an 
angle with the roll axis was found to be a satisfactory 
method of obtaining this rotation. The spiral type husking 
roll was found superior to smooth cylindrical rolls. Roll 
speeds from 250 to 700 rpm had no significant effects on 
the husking efficiency of a roll mechanism, but speeds 
below 200 rpm reduced the efficiency. 


Weed-Control Equipment. The control of noxious 
weeds is a problem constantly confronting farmers, and 
experiment stations in all sections of the country have un- 
dertaken to develop control measures adapted to their 
tespective state conditions. For example, the Wyoming 
station developed a hand-operated and two motor-driven 
weed burners, all producing a very hot spreading flame, 
from such cheap fuels as used crankcase oil, refinery dis- 
card, light crude oils, and furnace oil. This equipment was 


more effective in weed eradication and cheaper in opera- 
tion than chemical killers. 


Spraying and Fumigating Equipment. The Ohio and 
Michigan stations have cooperated with the Bureau of Ag- 
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ricultural Chemistry and Engineering in the development 
of an oil-fired, vapor-cleaning unit for use for vapor spray- 
ing of insecticides and fungicides. Sulfurs seemed to be 
particularly well adapted to application by the vapor spray- 
er, but free nicotine, phenothiazine, and bordeaux mixtures 
suffered deterioration. The Ohio station in cooperation 
with the Bureau of Entomology and Plant Quarantine 
(U.S.D.A.) developed equipment for burning sulfur in 
empty greenhouses and in mushroom houses for the de- 
struction of mites and insects. Tests of the build-up of sul- 
fur dioxide concentration showed that concentrations lethal 
to red spiders and their eggs were secured at all points 
where test leaves infested with these pests were placed. It 
appears that 3 Ib of sulfur per 1,000 cu ft of space should 
produce a concentration of sulfur dioxide sufficient to kill 
all forms of mite and insect life. An insecticide-dispersing 
machine was developed by the Illinois station that was 
found useful for the destruction of flies and other insects 
in dairy barns and milk houses. 


Orchard Heaters. Where fruit crops that are susceptible 
to injury by late frosts are grown, the experiment stations 
are constantly confronted by the problem of devising ways 
and means of preventing such injury and at the same time 
avoiding creation of nuisances. The smoke nuisance was 
minimized by the California station by keeping the burning 
rates of orchard heaters within the proper range for the 
type of heater used, by cleaning stacks and covers regularly, 
by the use of tight-fitting covers, and by regulation as soon 
as possible after lighting. Automatic draft regulators super- 
ior to the ordinary regulator in control of the burning rate 
were developed. A heater was developed which is specially 
designed for burning residual or pour-back oil. Provision 
was also made to return part of the hot stack gases to the 
bowl and thereby improve completeness of combustion. 


EROSION AND RUN-OFF CONTROL METHODS 
AND EQUIPMENT 


Forty-two states have now adopted soil conservation 
district laws, and 619 districts have been established under 
these laws, including in their boundaries over 365,000,000 
acres of farm lands. These facts have brought the stations 
problems more pressing and intricate than ever before in 
the development of methods and equipment for the conser- 
vation of land and water resources for agricultural purposes. 
Practically all their research is in one way or another co- 
operative with the U. S. Soil Conservation Service. As 
in the past, most of this research is organized on the basis 
of the conservation needs of soils by type areas and climatic 
conditions so far as federal-state cooperation is concerned, 
this having been found an effective and efficient procedure. 


Studies on soil and water losses from cropland in that 
part of the Tennessee River Valley lying in Virginia was 
conducted by the Virginia station in cooperation with the 
Soil Conservation Service (U.S.D.A.) and the Tennessee 
Valley Authority which showed that open-cultivated crop- 
ping causes excessive losses of soil and water on slopes 
above 10 va cent. The critical slope for small grain is 
probably above 25 per cent, and for a three-year rotation 
of corn, wheat, and clover on Dunmore silt loam about 15 
per cent. Replacement by sodium nitrate of nitrogen re- 
moved by erosion during this rotation would range in cost 
from about 35c per acre on a 5 per cent slope to nearly 
$12 per acre on a 25 per cent slope. Phosphorus replace- 
ment by superphosphate would cost about 22c per acre on 
a 5 per cent slope and nearly $6 per acre on steep land. 
Experiments on permanent pasture land showed an 85 
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per cent increase in desirable vegetation on Dunmore soil 
resulting from superphosphate applications accompanied 
by a 64 per cent decrease in soil loss. Similar studies in 
northwest Texas on Miles, Abilene, and associated soils, 
subject to an average annual rainfall of between 20 and 21 
in, showed that level terraces having open ends were much 
more efficient in conserving water than terraces with 3-in 
slope per 100 ft along the terrace and caused an appreciable 
increase in crop yield, according to the Texas station work- 
ing in cooperation with the Soil Conservation Service. Level 
terraces with ends closed so as to hold all the rainwater 
gave an average increase in crop returns for 12 years of 
$6.21 per acre. Diversion of the run-off water from a 
1,200-acre watershed to a 120-acre terrace system increased 
the water available to crops about 16 per cent, resulting in 
a marked gain in crop yields. Solid contour listing of native 
grass pasture resulted in deep penetration of moisture, an 
increase in available moisture, and a three-fold increase in 
forage production. It appears that a close relationship exists 
between the available water in the soil at planting time 
and the yield of lint cotton. Seasonal rainfall apparently 
is of less importance than moisture stored in the soil prior 
to planting time. 

In an effort to conserve irrigation water and increase 
the efficiency of its use, the experiment stations in the irri- 
gated states have continued studies of water conveyance, 
delivery, and application. For example, it has been found 
by the Utah station that the cost of lining irrigation canals 
must be justified largely, if not entirely, by the value of the 
water saved. The station has reduced the results of an 
analytical study of the costs and water savings involved in 
lining canals with concrete to a formula for estimating jus- 
tifiable costs per square foot of lining. In the cases of 
seven out of eight canal sections studied, the justifiable 
cost of lining to save water was well above first cost of 
lining and ranged from 2.4 to 8.9c per sq ft. 

In water-application studies the California station dem- 
onstrated that a nearly uniform application is possible 
with proper sprinkler patterns and optimum spacing of 
sprinklers. Approximately conical sprinkler patterns pro- 
duce a uniform application when the sprinklers are spaced 
not farther apart than 55 to 60 per cent of the diameter 
covered. The degree of uniformity obtainable decreases 
with increase of sprinkler spacing for all spacings greater 
than 50 per cent of the diameter covered. For spacings 
greater than 50 per cent and with equivalent areas covered 
by each sprinkler, a more uniform application can be ob- 
tained with an equilateral triangular arrangement of sprink- 
lers than with a square or rectangular arrangement. There 
is a rapid evaporation loss of water from water-logged soils 
when water tables are as close as 1 ft from the surface, 
according to the California station, but the loss decreases 
very rapidly with increase of depth of water table and be- 
comes almost negligible from a water table 5 ft deep. 


RURAL ELECTRIFICATION 

Consumers of Rural Electrification Administration- 
financed power systems used 568,190,394 kw-hr of electric- 
ity during the fiscal year 1941 as compared with 311,479,- 
005 kw-hr for the previous year. The number of miles of 
line actually in operation grew from 232,978 to 307,590. 
More than 80 per cent of the consumers were farms. This 
has meant a rapid increase in the number of farms receiv- 
ing central-station electric service for the first time. To 
keep pace with the Rural Electrification Administration pro- 
gram, the stations and the Department of Agriculture con- 
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tinued their investigations to increase the efficient use of 
electricity in farming operations. The Idaho station te. 
ported that 64.2 per cent of all occupied farms in [daho 
now have electric service. 


Farm Freezing Units. There has been a wide demand 
for the development of farm freezing units and frozen. 
locker storages for farms. A top-opening freezer cabinet 
has been developed by the Indiana station, and plans are 
now available from the Idaho station for a 20-cu ft lift top 
box and a 45-cu ft reach in two temperature box equipped 
with three doors and a combination shelf-type cooling coil 
for the frozen storage section. Plans are also available for 
a farm-made walk-in cooler providing a frozen-storage com- 
partment. 


Electric Pig and Lamb Brooders. In order to reduce 
the hazards to baby pigs and lambs the stations have con- 
tinued studies of electric brooders for these young animals. 
The Washington station has developed a successful pig 
brooder which is built into the corner of the pen and is 
heated by a 150-w electric light bulb in a reflector in the 
top of the brooder, and also a successful lamb brooder built 
against a side of the pen and heated by 60-w bulbs placed 
2 ft apart in a hemicylindrical tin-plate reflector. A smaller 
portable brooder has been developed for use in individual 
lambing pens. Plans for a successful homemade electric- 
lamp pig brooder have been made available to farmers by 
the Oregon station, and the Alabama station has developed 
a homemade lamp brooder adapted for 50 or fewer baby 
chicks. 


Electricity in Dairy Farming. Cleanliness in the hand- 
ling of dairy products offers a continuous stream of prob- 
lems to the stations. The Indiana station has demonstrated 
that electric water heaters of 3 to 15-gal capacity are prac- 
tical for use on Indiana dairy farms producing bulk milk. 
The most important single efficiency factor in the use of 
such heaters has proved to be that of insulation. Tank 
heaters have shown an average efficiency of 77.7 per cent 
as compared with 62.8 per cent for immersion heaters oper- 
ated in uninsulated pails. The California station has 
demonstrated that electrically operated dairy-equipment 
sterilizers are practical and have certain advantages over 
other types. It appears that the self-contained sterilizer with 
the steam generator and sterilizing cabinet as one unit is 
the most economical in both initial and operating costs, 
although it does not supply controlled steam. 

Milk cooling is an everpresent problem which varies 
with climate and locality. The Kansas station has demon- 
strated that cold air is practically worthless to cool milk in 
10-gal cans, but that if water having a temperature oi 60F 
or below is available, it can be used satisfactorily as a 
cooling medium for grade B milk. Stirring the milk three 
times the first hour doubled the rate of cooling in well 
water, and agitating the cooling water increased it six times. 
The cost of cooling milk was found to be cheapest when 
using the wet-storage method and most expensive when 
using ice. Mechanical refrigeration operated by <lectric 
motor was found to be the most satisfactory for milk cool- 
ing. In studies aimed at the development of one-can elec- 
tric milk coolers, the Pennsylvania station demonstrated that 
the cost of maintaining the water bath at an average tem- 
perature of 35 F for 21 consecutive days could be reduced 
to approximately 1.02 kw-hr per day. It was found that the 
available refrigeration in the form of ice bank on the coil 
does not become effective until after the third hour. When 
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the water bath is in motion, the milk cools more uniformly 
in the first hour. At least 3in of insulation is required 
in the walls of a milk-cooling cabinet for economical 
operation. 

In a study of dairy-stable lighting it was demonstrated 
by the Maryland station in cooperation with the Bureau of 
Agricultural Chemistry and Engineering that whereas many 
farmers are satisfied with about 1 ft-c (foot-candle) of 
light at the milking _ higher levels of illumination 
can be easily obtained with efficient use of 60 or 100-w 
lamps. The studies showed need for 2 ft-c or more of 
illumination for close readings of the ordinary dairy scale. 
While 0.3 to 0.5 ft-c is used in the ordinary feed alley, 
this is inadequate to enable one to distinguish the tines of a 
pitchfork on top of a clump of hay. It was found that 
adequate light at the rear of the cow is most important. 
Plans for more adequate lighting have been made available. 


Electric Fencing. Electric fencing, while both effective 
and economical, offers hazards which have required re- 
search. According to the Pennsylvania station all the older 
animals carefully avoid a second contact with either battery- 
operated fences or those using alternating current. Heifers 
without previous training usually break through once but 
are held satisfactorily after being returned to the same en- 
closure. Young pigs perform in about the same manner. 


FARM STRUCTURES 


Similar to the need for better mechanical methods and 
machinery is the need for better structures on farms to 
expedite and improve production, particularly in the face 
of farm-labor shortage and shortage of structural materials. 
The stations have therefore continued active research into 
better utilization of locally obtainable building material. 


Better Farm Homes. Improved low-cost farm homes 
have been developed by the Arkansas station through the 
utilization of farm materials and resources. The station has 
found that there are large supplies of materials suitable for 
farm-house construction, such as stone, sand, gravel, logs, 
poles, low-grade lumber, and various forms of stabilized 
earth, which can make satisfactory structures without inter- 
fering with defense needs. A study of 200 cases showed 
that the farm was able to contribute an average of about 75 
per cent of the labor needed, together with sufficient mater- 
ials to make the noncash contribution slightly more than 
one-half the total house value. On this basis a new type of 
farm-home construction has been developed by the station 
in cooperation with the U. S. Department of Commerce 
which utilizes rough-sawn, uncured low-grade oak 2x4 
material for the principal house construction. Cash expendi- 
tures amount to about $175 for purchased material and 
$250 for utilities and equipment, or a total of $425 for a 
four-room house of good quality. All other materials, in- 
cluding principally 11,000 board feet of lumber, are taken 
from the farm. Plans for three other even lower cost farm 
houses have been developed by the station. 

Significant progress in the development of the use of 
cellulose and concrete as a mixture for building materials 
such as roofing, siding, and shingles has been reported by 
the Mississippi station. Special emphasis has been placed 
on the use of cotton for this purpose. A successful vibrat- 
ing method and equipment have been developed which 
effect an intimate contact between the concrete and the 
cotton fibers, expel air bubbles, and provide good setting 
conditions for the cement. The use of sand up toaltol 
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mixture with cement produces a good grade of shingle 


¥g of an inch thick and weighing about 360 pounds per 
square. 


Poultry-Production Structures. At the Mississippi sta- 
tion range shelters have been made from peeled pine poles 
and from sawn lumber large enough to accommodate 60 
pullets to laying age or 100 broilers to market age. The 
estimated cost of the pole structure with a roof covering of 
sacks treated with a cement-lime mixture is $1.94, as com- 
pared with $14.06 for a sawed lumber shelter with corru- 
gated metal roof. A portable range shelter with galvanized 
iron roof has been perfected by the Ohio station which 
accommodates from 100 to 125 pullets and may be moved 
on skids or by truck. The station also has developed a new 
portable colony brooder house in which it has been found 
that the weight of a 10x12-ft structure may be reduced by 


500 Ib by use of corrugated-iron roofing and siding instead 
of lumber. 


Crop Storages. In view not only of defense needs but 
of the maintenance of ever-normal-granary conditions the 
stations have devoted considerable effort to the develop- 
ment of efficient crop storages. Typical of the grain-storage 
work is that at the North Dakota station where, in coopera- 
tion with four bureaus of the Department of Agriculture 
and three other stations, numerous types of bin construction 
and ventilation have been under investigation for several 
years. It has been found at this station and at the Kansas, 
Illinois, and Maryland stations that atmospheric conditions 
and bin size are the most important factors influencing the 
temperature of dry wheat. Ventilation is the most effective 
method of dissipating heat generated in the wheat mass. 
Horizontal ventilation flues were more effective than verti- 
cal flues, but no form of natural ventilation secured and 
maintained a low enough moisture content in wheat to pre- 
vent spoilage under North Dakota conditions. Forced ven- 
tilation through a large air drum in the center of the wheat 
mass was effective when a centrifugal fan was used 1 hr 
each dry day to a total of 24hr of operation. The North 
Dakota station also has developed a wheat drier which dries 
1,000 bu of wheat from 15.1 to 13.45 per cent moisture 
content in 24 hr of intermittent drying. This forced venti- 
lating system requires a perforated metal floor, an air drum 
in the center of the grain, and a centrifugal fan. In Kansas 
no ventilation is needed for grain containing 12 per cent 
moisture, according to the Kansas Station. For damper 
grains ventilation methods were effective in the order, (1) 
power fans, (2) wind-pressure cowls, and (3) wind-suction 
cupolas. 

Washing potatoes increases their tendency to rot, where- 
as drying and cooling by means of bunker fans helps to 
prevent rotting, according to the Louisiana station. A rela- 
tively low-cost and efficient bunker-fan unit for precooling 
and drying potatoes has been developed for use in shipping 
cars particularly. A more thorough drying results when 
bunker-fan units are operated while the car is being loaded 
and before icing the bunkers, and greater moisture loss 
occurs from crates than from sacks. The potato temperature 
should not go below 55 F, when shipping under standard 
ventilation. A small farm-type potato storage has been 
developed by the North Dakota station which incorporates 
features for improved methods of handling and manage- 
ment throughout the storage season. Electric heaters main- 
tain curing and storage temperatures for sweetpotatoes uni- 
formly throughout the storage house and reduce shrinking 


and rotting to a minimum, according to the South Carolina 
station. 
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Farm Machinery Suitable for Southern Farms 


By I. F. Reed 


MEMBER A.S.A.E. 


N PLANNING or suggesting a machinery program for 
an area, it is necessary to have a thorough understand- 
ing of the conditions in that area if the resulting plan 

is to be practical. A farm machinery program for southern 
farms includes a multitude of conditions as to types of 
agricultural practices, size of farm units, climatic condi- 
tions, etc. This brief discourse will therefore be confined 
to a program for the smaller units, attempting to show 
how greater efficiency may be obtained from the labor and 
power available, and enumerating some of the steps that 
may be taken to develop these smaller units. 

There are about 231,000 farms in Alabama, of which 
84,000 are one-mule units. If this same ratio applies also 
in Georgia, Tennessee, Mississippi, Arkansas, Louisiana, 
Kentucky, and Oklahoma, we have about 1,783,000 farms 
of which 650,000 are one-mule units. Many of the remain- 
ing 1,130,000 farms are made up of two or more one-mule 
units operating under one management and hence classed 
by the Bureau of the Census as larger units. This group, 
comprising one-third to two-fifths of the farmers of the 
South, has been woefully neglected by agricultural engi- 
neers. The consensus of the profession seemingly has been 
that the power available to these farmers so limited their 
operations that there was little that engineers could do to 
help. The feeling that the larger farm units offered prob- 
lems more in keeping with the dignity of the profession, 
and on which more striking progress could be shown, has 
limited the studies largely to those of the larger type equip- 


Paper presented February 6, 1942, at a meeting of the Southern 
Section of the American Society of Agricultural Engineers at Memphis, 
Tenn. Author: Associate agricultural engineer, Farm Machinery Tillage 
Laboratory (B.A.C.E.), U. S. Department of Agriculture. 
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Fig. 1 (Upper left) Light-weight V drag in use. Rocks are used to 
furnish necessary weight. The handles enable the operator to control 
the throw of the soil and the load on the mule e Fig. 2 (Upper right) 
One-mule, single-row stalk cutter designed especially for use on the 
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ment. But we are now coming to realize that because of 
the types of crops, the topography, and the labor available, 
one and two-mule units must figure largely in southern 
agriculture for years to come. 


Consider for a moment the trend in terracing methods 
and equipment. Early terraces were thrown up with a 
moldboard plow alone or in conjunction with a V drag 
or ditcher. With the advent of soil conservation programs, 
especially designed terracing units were introduced and 
extensively recommended. The most commonly recom- 
mended equipment that might be farmer owned was the 
V drag requiring two to four mules and tractor-drawn 
standard or vertical disk plows. Revised recommendations, 
however, include building terraces with plows and slip 
scrapers, a method within the capabilities of all farmers, 

The one-mule farmer must use a small plow and a 
small slip scraper, but he can make a good terrace and do 
most of the work during slack times. This means on many 
farms the difference between terracing and not terracing, 
as it may not be possible for the operator to pay the cost 
of having the work done with custom units. The light- 
weight V drag shown in Fig. 1 and a small plow can also 
be used effectively. This type of drag can be made on most 
any farm at a very low cost. The handles allow the oper- 
ator to control its work effectively and only one mule is 
required to pull it. A terrace of the Nichols type but smaller 
than that usually recommended, can be thrown up with 
this drag and a plow in about one-half the time the same 
man and mule would require using a slip scraper. Proper 
maintenance of the terraces with a plow and V drag should 
develop them into full-size Nichols terraces in two to three 
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small farms of the Southeast e Fig. 3 (Lower left) A one-mule mold- 
board plow equipped with a jointer e Fig. 4 (Lower right) Planter 
designed to open beds or furrows and to plant in one operation; especial- 
ly suitable for peanuts, corn, or any other crop planted in a furrow 
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years. Thus the slip scraper and V drag bring terracing 
within the reach of all classes of farmers. 

So much for the recent trend in development of ter- 
racing equipment for the small farm units. Now what 
can be done to help produce crops more efficiently? From 
the soil conservation standpoint, the farmer must prevent 
erosion and should raise soil-building crops. This brings 
up the problem of turning under a green manure crop 
with his one-mule plows having 6, 7, or under extremely 
favorable conditions, 9-in bottoms. 

Of a number of attachments tried, two show promise 
of doing the job satisfactorily. They are a small coulter 
with one wire, and a jointer. The small coulter cuts through 
the debris, and the wire helps to pull the cover crop under 
the turning furrow slice. This helps considerably but does 
not equal the coverage job that can be done with the same 
plow equipped with a jointer alone. Under many condi- 
tions the coulter tends to lift the plow out of the ground. 
The jointer used, as shown in Fig. 3, does not have this 
tendency. Clean plowing obtained with a jointer on a 7-in 
plow for turning under a moderate growth of Austrian 
peas, reduced the number of operations necessary for killing 
the cover crop. The jointer will cost $3 to $4, about one- 
fourth the cost of the small plow, but its cost will soon 
be offset by the labor saved and yields will be increased 
by getting crops planted on time. 


THE SINGLE-ROW STALK CUTTER WAS DEVELOPED TO 
HANDLE A MAJOR PROBLEM ON SMALL FARMS 


Cutting or breaking cotton or corn stalks ahead of seed- 
bed preparation operations has been a major problem on 
many small farms. The one-mule, single-row stalk cutter 
shown in Fig. 2 has been developed to handle this job. 
This unit can be built by almost any crossroads black- 
smith and has been found to be very effective. It follows 
the row without guidance from the operator, so that the 
handles are needed only to keep the cutter from tipping 
when one end of a blade strikes a rock or other obstruction. 

Labor-saving equipment is available for most other 
crop production operations as well as for terracing and 
turning over soil building crops. Bedding cotton or peanut 
land with small buster, or straddle-row, double-beam, one- 
mule cultivators, instead of using two or four furrows with 
scooter plow, will increase the output per man. Making 
low beds that do not have to be dragged down at planting 
time reduces the work of both bedding and preparing for 
planting. Many planters for corn and cotton can be equip- 
ped with fertilizer attachments so that one man can per- 
form these two operations at once. Some operators com- 
plain that these combination units are hard to handle, but 
they should consider that they are doing the work requir- 
ing two men when individual machines are used. They can 
afford to go a little slower. 

Cultivation may be speeded up markedly by the use of 
weeders and straddle-row cultivators. The weeder covers 
several times the acreage per hour possible with a plow 
stock equipped with a scooter or scooter and scraper. It 
will destroy grasses and weeds coming from small seeds 
and, if the row is in a slight depression, will roll some 
soil into the row and cover small grass and weeds. The 
weeder can usually be profitably used two or three times 
over cotton before it is chopped to a stand. If labor is 
Scarce, one man with a weeder and mule can continue go- 
ing over the unchopped areas every few days crosswise 
of the row until the chopping crew can get to it. Tests 
made near Prattville, Ala., and reported in U.S.D.A. Cir- 
cular No. 540, “Cotton-Tillage Studies on Red Bay Sandy 

am,” show that delaying chopping until the cotton is 
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8 to 12in high did not reduce the yields, provided the 
weeds were kept down by using the weeder three to five 
times crosswise of the rows. This then gives the small 
farmer a way to lengthen his chopping season and thus 
increase the acreage he can handle with the crew available. 

The one-mule, straddle-row cultivators are made by 
several companies. They operate on the same principle as 
the two-mule, single-row cultivators but are lighter and 
usually are equipped with only one shovel shank for each 
beam. They enable the operator to cultivate two furrows 
at a trip instead of one, as when a single plow stock is 
used, and permit doing a better job. It is possible to see 
exactly what is being done, and should be easier to operate 
as the two beams can be balanced against each other instead 
of the operator having to hold a single shovel in place. 
Thus the straddle-row cultivators make possible a better 
job of cultivation with about half the labor required when 
using plow stocks. 

Harvesting corn and cotton are still hand jobs for the 
small farmers. This, however, has never been a problem 
as they have always had time to harvest more acreage than 
they could produce. Corn harvesting by hand can be 
speeded up on many southern farms by having the labor- 
ers throw the ears directly into a wagon instead of picking 
into cotton sacks or throwing on piles. 

Winter legumes and small grains should be planted 
with drills whenever at all possible, two rows per middle 
for the legumes and three rows for the grain crops when 
following row crops. Drilling usually produces earlier and 
better stands. If no drill is available, the seed must be 
broadcast and covered with a cultivator or scratcher. The 
present trend in harvesting grain crops is toward the use 
of combines, small farmers hiring custom units. The avail- 
ability of a combine should be assured before grain crops 
to be harvested for grain are planted. 


A RECENT DEVELOPMENT IN EQUIPMENT TO 
AID FARMERS IN PEANUT PRODUCTION 


A recent development to aid farmers using one-mule 
equipment in producing peanuts is the method advanced 
by J. P. Wilson, superintendent of the Wiregrass Substation 
of the Alabama Agricultural Experiment Station. In this 
method the bed for the peanut row is thrown up on the 
fertilizer. The planter is ry gh with a large shovel 
which opens the bed ahead of the planting mechanism. 
Thus, opening the bed and planting become one opera- 
tion instead of requiring two trips per row. This required 
the development of a special planter (Fig. 4). One manu- 
facturer was ready to go into production on this planter so 
as to have it available to farmers in less than six months 
after the experimental model was completed, but was pre- 
vented by priorities on materials. It is adapted to planting 
peanuts, corn, and other crops that are normally planted in 
a water furrow. Mr. Wilson’s method of producing peanuts 
includes the use of a weeder for the first three or four cul- 
tivations. The weeder is particularly effective in this arrange- 
ment as it rolls soil into the row and covers small weeds 
or grass. One-mule, straddle-row cultivators are used for 
the last cultivations. The number of cultivations necessary 
depends upon weed growth. 

Here we are directing thought and effort to saving time 
and labor. It is reasonable to ask what we are to do with 
this farm labor if the work required for crop production 
is reduced. This would have been an important considera- 
tion in the past, but the problem now is not what to do 
with surplus labor available to farms but how to reduce 
the labor peaks on the farms so as to handle the jobs with 
the labor obtainable, usually the labor on the farm. Labor 
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released during off-peak periods can be used for produc- 
tion of additional food and feed crops and for upkeep of 
the place. This is not the time and place to try to set forth 
the economic situation that has brought this about. The 
condition exists. Agricultural engineers are concerned with 
helping farmers to produce in spite of this apparent labor 
shortage so as to make us stronger in the war and to 
enable us in the near future to help feed the world. There- 
fore, the present trend toward mechanization of small farms 
is not to “freeze out’ labor but is an attempt to make the 
best use of the labor available. 

The preceding discussion sets forth developments in 
equipment methods for farmers using one-mule equipment. 
A machinery program for this group, then, is the bringing 
together of this better equipment and methods of use. 
That is, to use a plow with slip scraper or V drag for ter- 
racing; a plow equipped with coulter and wire or a jointer 
for turning cover crop or land where there is trash on the 
surface; small busters or cultivators equipped for bedding; 
an efficient planter with fertilizer attachment or opening 
shovel for planting corn, cotton, or peanuts; weeders and 
straddle-row cultivators; drills for planting grains and 
winter legumes; and unless other suitable equipment is 
available, a combine on custom basis for harvesting grains. 
There may be instances where the labor has trouble hand- 
ling the recommended equipment, planters with fertilizer 
attachments or plows with jointer, for example. This is no 
reason for condemning the equipment, as in most instances 
it is due to prejudice or lack of ability of the individual. 
The equipment for the most part has been designed for 
the job and with moderate care will function satisfactorily. 

Now just a few words about machinery for the larger 
farm units. Equipment for two and three-mule units will 
be similar to that for one-mule units. Larger plows and 
other equipment may be used, but the general procedure 
will be the same. Each farm unit in the class of four-mule 
or larger offers a problem in itself. The first decision is 
whether to use mules or tractors for power. This decision 
should be influenced by the labor and supervision avail- 
able. Many failures of tractors and tractor equipment are 
due to lack of mechanical information on the part of the 
persons responsible for their operation. It must be remem- 
bered that this intricate machine, made as foolproof as 
possible, still needs definite care. 

It must be realized also by many of us in this area 
that operators of mechanical farm equipment in many 
regions have as much or more mechanical knowledge than 
the better service mechanics of many parts of the South. 
The problem of working out a machinery program for 
these larger farm units is simplified by the fact that im- 
proved equipment has been developed to do the farm jobs 
effectively and is available in sizes adapted to the range of 
power units. Publications setting forth the economics of 
various sizes of units and giving instructions for use of 
different types of equipment are available. 

As engineers, we are prone to be prejudiced in favor 
of mechanization in agriculture. We must be very careful 
in our recommendations. We must think not only of what 
is to happen now but must have in mind the future of our 
farmers and southern agriculture. Dean Funchess of the 
Alabama Polytechnic Institute, has said: “Many farmers 
are trading in their mules and mule equipment on tractors 
and going along nicely for a few years until the tractor 
needs replacing. When that day comes, they will have no 
mules to trade in, and many will have made no provision 
for replacement. Those farmers will be sunk.” He was 
referring to one type of farmer that we will have to work 
with. We must keep this practical viewpoint in mind in 
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all of our studies and in recommending machinery pro- 
grams for individuals or groups of farmers. 

Undoubtedly the trend is toward larger farm units, 
That means the use of tractors, tractor-mounted equipment, 
combines, etc. It seems that agricultural engineers can be 
of most help to southern agriculture by developing equip- 
ment and methods to promote this trend, since the onl 
way a farmer can have the more abundant life is to have 
an income large enough to permit purchase of a better 
home and home equipment. The gross income from small 
southern farm units is too low to allow this. 


A Castor Bean Sheller 


By M. A. Sharp 


MEMBER A.S.A.E. 


INCE the development of the small castor bean sheller 
S described on page 11 of AGRICULTURAL ENGINEER- 
ING for January 1942, H. A. Arnold has constructed a 
similar machine with a capacity of about six bushels of 
shelled beans per hour. This we consider adequate for 
individual farm use under present harvesting conditions, 
and it should fit into the current farm production program 
very well. 

This sheller operates on the same principle as the small 
machine previously described. The rubber-faced disks are 
12 in in diameter and rotate at 525 rpm. No stop bar or 
rings as used around the central feed opening in the sta- 
tionary disk of the small machine are ‘necessary on this one, 
but V grooves about 1/16 in wide in the rubber disks im- 
proved the efficiency slightly on varieties shelled. The 
3x16-in suction fan, running at 1000 rpm, removes all 
hulls, immature beans, and dust. A 1/,-hp electric motor is 
used. 

Several varieties of beans have been shelled, and results 
have in all cases been satisfactory. With U.S. Nos. 4 and 7, 
on which most tests have been run, 99.5 per cent of the 
beans are shelled clean and without injury, at one pass. 
The beans must be thoroughly dry before shelling. Data 
indicate that the capacity is proportional to the area of the 
disks, and 24-in disks should shell at least 25 bu per hr. 

This machine has been developed as a cooperative proj- 
ect between the Tennessee Agricultural Experiment Station 
and the Tennessee Valley Authority. A bulletin describing 
its construction and operation is now in press and will be 
available soon. 


Author: Head, agricultural engineering department, University of 
Tennessee. 


A farm-size castor bean sheller developed by H. A. Arnold, agricultural 
engineer, Tennessee Agricultural Experiment Station, in cooperation with 
agricultural engineers of the Tennessee Valley Authority 
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A Short Method of Determining Volume of Run-off 


from Water-Stage Recorder Charts 
By T. L. Copley 


HE NEED for a short method of chart reading in 

determining the volume of run-off from experi- 

mental areas has been evident for some time. The 
present method used is a rather lengthy and tedious pro- 
cedure, and where the run-off from many areas is to be 
calculated, the time required may become such a problem 
as to limit materially the number of studies undertaken. 


The method commonly used consists of breaking the 
area under the run-off graph into vertical intervals, then 
multiplying the average discharge rate for each interval by 
the duration, and summing up the interval discharge 
volumes for the total discharge. This procedure consists 
of the following steps in about the order given: (1) Mark- 
ing off the points where breaks in the water-stage graph 
occur or the allowable stage variation is equaled, (2) tabu- 
lating the time of each break, in chronological order, and 
the time interval between these points, (3) tabulating the 
gage height and discharge rate at each point and the 
average discharge rate for the interval, (4) computing the 
discharge or depth for each interval, and (5) finally sum- 
ming up these for the total. The tediousness and amount 
of time required in this procedure is obvious. 

A new and much shorter method has been developed 
that has proved quite accurate on both rectangular and cir- 
cular charts, and appears to fill the need where only volume 
of run-off is to be determined. It also provides a check 
where the conventional method is necessary in determining 
rates of run-off and in the preparation of hydrographs. 

By the new method the area under the run-off graph is 
divided into horizontal rather than vertical intervals, and 
the discharge rate for each interval is multiplied by the 
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average length or duration of the strip, to secure the inter- 
val and total discharge. 

In using this method it is necessary first to determine 
the height of the horizontal interval to be used. For charts 
with a 5/12 gage height ratio for small plots, a 0.02-ft 
stage is suggested for accurate reading, since this will be a 
small division on the chart. The narrower the strip, the 
greater the accuracy obtained, and also the greater the 
amount of calculation. Conversely, the wider the strip, the 
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Fig. 2 A portion of a recorder chart showing the pen trace produced by 
an actual rain. The scale shown represents one devised from transparent 
material and graduated in minutes similar to the chart. The duration 
of each horizontal section is measured in minutes and recorded on the 
form shown as Fig. 1 


greater the chance for error, but the less the amount of cal- 
culation. A few trials with several types of op on a 
given type of chart will indicate the best height of interval. 
The next step is to prepare a suit- 


Date able form, or work sheet, similar to the 


Date 


Date of Rain _ Amount of Rain accompanying sample (Fig. 1). Column 

pares [fare fot. or | Bare fers fr [Bar fits for {Dre fie. for] me fre, for | Dane | - 1 of this form should show the gage 

eee eS Ss eee cre os ce _ height interval. This may be repre- 

a sented either by the top and bottom 

a points or the middle point of each strip. 

PN a a =< SS SS Column 2 should show the increment 

ae discharge rate for each interval. Col- 

Tn umn 3 is for the duration of each in- 

a ae en See Se “Smee seme Somes eras terval, and Column 4 for the calculated 

(5 ea a a a interval discharge. Additional duration 

Vt — SN and volume columns may be added for 

tCt0—I—] Taw ii — Se as many experimental areas as need to 
SSS i... SS = be considered together. 

Heal 20 —— a ; The discharge rate for each head 
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AGRICULTURAL ENGINEERING for June 1942 


Crop Rotation as a Factor in Soil Erosion Control 
By John R. Carreker 


MEMBER A.S.A.E. 


HIS paper reports results showing reduced soil ero- 

sion and increased production of cotton when grown 

in rotation with close-growing legumes and small 
grains. For example, Bartel and Slater'* report results with 
cotton in tests at Statesville, N. C., showing that, over a 
5-year period (1931-35), plots in continuous cotton lost 
22.27 tons per acre of soil yearly, while those in cotton in 
a 4-year rotation of cotton, corn, fall wheat, lespedeza, 
and volunteer lespedeza, lost only 13.87 tons per acre, a 
reduction of 38 per cent. 


However, such results are not limited to cotton alone. 
Borst and Woodburn? show that plots at Zanesville, Ohio, 
in corn continuously for three years (1935-37) lost nearly 
twice as much soil as corn during the same years in a four- 
year rotation of corn, wheat, meadow, meadow. Likewise 
Hays and Palmer* for tests at LaCrosse, Wis., report that 
for a three-year average, corn alone lost 89 tons per acre 
of soil per year, while corn in a three-year rotation of corn, 
barley, and clover-timothy lost 54 tons per acre. According 
to these investigators, “This reduction was caused by a 
combination of two factors: a more productive condition 
produced by the rotation and the presence during part of 
the growing season of decomposing tops and roots of clover 
and timothy plants.” 


Several rotations using cotton with soil-conserving and 
improving crops were started in 1939 and 1940 at the 
Southern Piedmont Experiment Station, at Watkinsville, 
Ga., on run-off plots equipped for soil and water loss 
measurements. 


These rotations included (1) continuous cotton for 
checking purposes; (2) a 2-year rotation of cotton followed 
by oats and cowpeas for hay; (3) a 1-year rotation of cot- 
ton and crimson clover for green manure; (4) a 1-year 
rotation of cotton with crimson clover and ryegrass for con- 
tour balks, using balk patterns A and B*; and (5) a 3-year 
rotation of cotton, oats and lespedeza, and volunteer lespe- 
deza. All plots were on a 7 per cent slope, 70 ft long, 
1/30 acre in size, and on Cecil sandy clay loam soil. 


Rotations 1 and 2 above were begun in 1939, and the 
others were started in 1940. Data collected to date are not 
conclusive, but may be considered indicative of the com- 
parative value of these cropping practices. 


TABLE 1. SOIL LOSSES AND CROP YIELDS FROM RUN-OFF 
PLOTS IN COTTON AFTER COTTON, AND 
COTTON AFTER OATS-COWPEAS 
Soil loss, Apr.-Sep. Seed cotton yield, 
period, tons per acre lb per acre 
Rotation 1940 1941 2-yrave. 1940 1941 2-yrave. 

Continuous cotton 9.56 15.63 12.60 572 468 520 
Cotton after oats-cowpeas 9.61 13.07* 11.34 771 429* 600 
Oats-cowpeas after cotton 6.25* 11.15* 8.70* 


*One plot only. All other data average of two plots. 
Note: All plots on 7 per cent slope and 1/30 acre in size. 


The soil losses from the plots in cotton, grown after 
oats and cowpea hay, showed a slight reduction as com- 
pared to soil losses from plots planted to cotton after cot- 


Paper presented February 4, 1942, at a meeting of the Southern Sec- 
tion of the American Society of Agricultural Engineers at Memphis, 
Tenn. Author: Associate agricultural engineer, Southern Piedmont Ex- 
periment Station, Soil Conservation Service, U. S. Department of Agri- 
culture. 


*Superscript figures refer to the bibliography appended to this paper. 


ton. Some improvement in yield was also indicated, as 
shown by the two-year data given in Table 1. 

It is interesting to note that the soil loss during the 
Oats-cowpea year of this 2-year rotation was almost as much 
as that from the cotton in the rotation. Soil losses were 
higher during winter on plots in oats sown between cotton 
rows, than they were on plots remaining in cowpea stubble, 
which represented the alternate year of this rotation prac. 
tice. Also, during early summer, soil losses were almost as 
high on plots sown in June to broadcast cowpeas after the 
oat harvest, as on plots in cotton. When the cowpeas de- 
veloped a good canopy in August, they provided better 
protection against both soil and water losses. This indicates 
a weakness in the oats-cowpea portion of this rotation, so 
far as erosion control is concerned. The oat stubble was 
plowed before cowpeas were sown, right at the critical time 
for soil losses from summer thunderstorms. 

The amount of soil lost from continuous cotton plots 
during the April to September period amounted to about 
95 per cent of the annual soil loss for the past two years 
of record. Hard thunderstorms in the summer have been 
much more erosive than slow winter rains. Bartel and 
Slater’ report from Statesville, N. C., that this seasonal loss 
varied during 5 years from 53 to 98 per cent, or a 5-year 
average of 75 per cent, as compared to the annual losses. 

The soil loss results for the 1941 spring and summer 
season for the rotations begun in 1940, together with the 
crop yields, are given in Table 2. 


TABLE 2. SOIL LOSSES AND CROP YIELDS FROM RUN-OFF 
PLOTS IN COTTON IN VARIOUS ROTATIONS (1941) 


Soil loss, Seed cotton 


Apr-Sep period, yield, lb 
Rotation tons per acre per acre 
Cotton after crimson clover-green manure 19.46* 612* 
Cotton after cotton 15.63* 468° 
Cotton after oats-cowpea hay 13.07 429 
Cotton after Kobe lespedeza 10.19 903 
Cotton after cotton with Balk A 8.62 588 
Cotton after cotton with Balk B 2.71 633 


*Average of two plots. All other data from single plots. 
Note: All plots on 7 per cent slope and 1/30 acre in size. 


The highest soil losses recorded were from cotton after 
green manure, with the April-September 1941 seasonal rec- 
ord of 19.46 tons per acre. We are somewhat at a loss to 
account for this, and can say only that apparently the first- 
year crimson clover-green manure was turned under for 
cotton, and soil loss was not reduced thereby. The esti- 
mated green-weight tops yield of the green manure was 
approximately 3 tons per acre. Perhaps this was all !ecom- 
posed by the time the erosive rains began the latter part of 
June. Bartel and Slater’ reported a tendency for crop rest- 
dues, both as green manures and dead material, to reduce 
soil losses from cotton and corn during a 5-year period. 

The relatively low soil losses obtained from plots in 
cotton cultivated with the contour-balk system deserve at- 
tention. This practice consists of growing cotton after 4 
crimson clover-ryegrass mixture, with the land prepared in 
the spring to leave an unplowed balk between the cotton 
rows. A detailed description of this practice may be found 
in the August 1939 issue of “Soil Conservation’’*. Where 
the balks were left in each middle until early June, and 
the middles then plowed clean (balk A), the soil loss 
amounted to 8.62 tons per acre for the April-September 


7 
J 
4 
7 
: 
+ 


—- = me 2 bee Pee 


SO/4L LOSSES — TONS PER ACRE 


RES ORISA eile 
“Ba. ar ee n-ne re “= 
Beet cs Meng | Met oe gE > ee > ore - 
Be ae (Mies ta 4 = x fa ere _ ie e ie, Wat 
“a Se ee yay on fc pees yon Bo) cates Bet Se per, a 
pees "ate eye ee ae Bet ae a ee PS ce ae Hehe ge: 
| ae fs) eg : fee ae ee pee Th weeds ee ar ae es 
Sa ee . Ene reer goneenn rae ae care <8 a re 
aay ie Phage toe es ee ee eee . a ae 
aes, Saas Rue oS . * . i r eet ee 
- i? ae a re eee a 
sty ae eo . han rae - at pay: Supe? 
Re tun a en oo ne 
1273 Posy | ie 
ioe, Bek esd a 
ee see 7 
Rtn Pies: Tae oatye 
at Ye, Seca 
ol Ged oh ere 
Nae es Uplate | | 
ap Ms oe gt 
Peet ae 
Lente eae) Sa i 
ae ct eee 
Re. Sa 
et a 
Dee Se 
oS ae 
2 aes ee 
Shy Sh ee ene 
re Si ee 
Be Ves os ; 
is ee aN 
ae ietun ae 
ht ota Le 
e “ett aie ee 
See SEW Sach 8 : 
par A aie 
pas an Bis 
SRS ag eae Se 
eS ae 
ot 
pet Seg es 
Bat Eh 
ott eg ae | 3 
aA Sine era Ye 
a Pee ay 
Pek Cae an at 
Alene ; 
Peas pe 
Sad Be eae 
igs) reins : | 
ale PONE Ra oe 
he 4 Bos a 4 | 
A Garena . 
nape ae | ie ekehs : : 
Pe s.3 Va eye 
Ste Cae 
: ESP it + ie 
Pet Ae ti ak ae 
ar, ee, : 
ee a ‘ 
arte Bop | 
TG Se Sy 
CS ae Fr 
ORS. refs 
Baia Aone 
oe : Pets eo iu at | | 
Ps ha Ma ape ne | 
Fige aaa 8 hy cy ! 
aera ey : 
ae | fl 
Be at See 
: oe es Spe ae af 7 
oe ee eC ee | 
Maer yA is 
<a iaieeraesos- | 
Se ae Rate “aed 
Rare cl 
ea 
Ot Activate eam 
ra Se 
ee ’ a 
BP Pre Ae : , 
Fae VE Ne Z | 
sey pith nee 
SNE : 
sat ot os ee + 
Rate : 
aes eee 3 
yt. eae 
ee se 
Je ee eae : 
4 ef eee 
SE cco ae 
aac oh are | 
paler Areas 
PM etek Nie.) 
berets.) aa 
+9 Aral hata 9 
Sete e ro, a : 
(ie rek ve nok 
eS i a 3 
SS Ae : 
re ae ara 
ae ae 
as Se fa 
as oa : 
ese es : } 
Wie ee 
Datei S.-i | 
igctn. et. al ; q 
“ce, eames 
Od pee yes , 
Puente anes 
eatin? oe Rs Oi 
: Ri Seer a 3 
OU Rae aes 
en 
abe x ee 
feat. 5 a : 
a NS, Se a | 
fe ae | 
ee, | 
a Bl aoe ee 
ery: « Mai) ipoiasbe 
th ahr haa 
ys e. NE ae tm 
en” SOE Voie 
On i Vee 
a) si. 
3 einer ss 
Oe a aa 
Se ee 
ae Pee ie 
ES. eal se 
prose: ty 
dl ’ <4 S: mapa : 
ee «ae Sa 
«Ra 
ey aa 
“Ra latig ja: 
i, Se rts 
eee 
AS Series, pro seis : 
pec aie | 
oN rears Col : 
WR fea) 2 a oy i 
+. 4 ae 
regi ho % 
Peepers oy” 
tt oe ae en : 
Fehon SNS eae ee 
RirRay eset.) ae : 
ia cate a pe a 
=f ROD £S: ae : : 
eal Ste rey, espe 
Fin aN ER ae 
Bata hack) ia : 
nies Tea 
3, ER ee a 
eee Webbe | 
bt Bote 
SDs, a re : 
ee pha es eae 
cng su iGtxae, , 
Bae eae bs 
So pe i ieee : : 
nek nd ear aa a : 
gigs: WA et 2) 2 : 
ath elec, ae : = 
Rees 1 ae : 
Sis SA sae eas : 
eee ae 
aR a : 
es eae a aes 
a Ran as 
PERM oe 
me etme cer NS 6 
2: Ftd a erat : 
aa on eye : 
ape ve A ete, Be ah sce 
at Siew et Soe ae _ — 
ay a hl eee ae ee Bc i ssl 
BS  iaire,| He Pe eee? rian ie 23 de te oe : — _ 
BS eee Gouri eee ; ee 
“ ar ee me n i Py sity Sana ue Tee ee eS ee a — fa 
‘ ee yee af ites Penaas sia ate En eS 
We ARS y 3 5 pot, Oda a a oo Ses ae Bites seine. Flt 
eS Sor a yee ag eee cae ae, 7 
pret. Ae. tes." sm a 
Pee iiss Poe Peay eae : a : 
Saves Bt ge: ; i 
-_— ne ie ae . 
F deny 


942 


|, as 


the 
nuch 
were 
otton 
bble, 
prac- 
st as 
r the 
s de- 
etter 
icates 
n, so 
> was 
time 


plots 
about 
years 
been 
| and 
il loss 
5-year 
losses. 
immer 
th the 


JN-OFF 


‘d cotton 
ield, Ib 


ne esti- 
ire was 
decom- 
part of 
op fesi- 
reduce 
riod. 
plots in 
erve at- 
after a 
yared in 
e cotton 
e found 
Where 
ine, and 
soil loss 
ptember 


- 


AGRICULTURAL ENGINEERING for June 1942 


eriod. Where balks were left only in alternate middles, 

Bat allowed to remain all year, the soil loss was reduced 
further to the low figure of 2.71 tons per acre. This is 
even a lower loss than that from the plot in oats and sown 
lespedeza, as given in Table 3, even though it is from a 
row crop with alternate middles cultivated clean and ad- 
jacent middles cultivated next to the row only. 


TABLE 3. SOIL LOSS IN TONS PER ACRE AND RUN-OFF IN 
PER CENT OF RAINFALL, FROM ALL CROPS IN 3-YEAR 
ROTATION FOR APRIL-SEPTEMBER PERIOD (1941) 


Soil losses, 


Crop Rainfall,in Percentrun-off tons peracre 
Cotton 19.97 20.2 10.19 
Oats-lespedeza 19.97 37.2 4.61 
Second-year lespedeza 19.97 6.2 0.12 
Three-year average 19.97 21.2 4.97 


The cotton yield with balk B is questionably high, be- 
cause other tests at the station do not indicate any particu- 
lar cotton productivity trend in this practice, as compared to 
green manuring. Likewise, the yield of the cotton after 
oats-cowpeas for 1941 is perhaps too low in view of the 
1940 and 1940-41 average yield obtained, as compared to 
the continuous cotton yield shown in Table 2. The other 
yields may be considered fairly indicative of the treatments 
represented, on class III land of the Cecil series, as it occurs 
commonly on farms of the Southern Piedmont. 

The reduction in soil loss from the plot in cotton grown 
after lespedeza, and the better yield of this cotton was 
quite striking when compared to the soil losses and the 
yield of cotton after cotton. An increase of almost 100 per 
cent in cotton yield meant money this year when boll weevil 
damage was quite severe. This yield of cotton after lespe- 
deza was almost duplicated on a 17-acre field at the station 
under similar cropping practice. 

The reduction in soil loss from 15.63 tons per acre for 
cotton after cotton to 10.19 toms per acre is considered 
significant. The cotton after cotton plot had 500 lb per 
acre of 6-8-6 fertilizer at planting time, whereas the cotton 
after lespedeza had 340 lb of 0-12-7 at planting and a side 
dressing of 200 lb of nitrate of soda per acre. With this 
exception, both plots received the same treatment through- 
out the erosive season of April to September. The hold- 
over effect of lespedeza apparently did something to the 
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Fig. 1 (Above) Tons per acre of soil loss from cotton after cotton, com- 
Pared with 3-year rotation, for April-September period, 1941, on 7 per 
cent slope run-off plots, 70 ft long and 1/30 acre in size e Fig. 2 
(Right) Erosivity of 3-year rotation of cotton, oats-lespedeza, compared 
With continuous cotton erosion cycle 
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soil. Water losses were similar, but the soil was protected 
by the lespedeza debris to resist erosion. This cotton grown 
after lespedeza is part of a 3-year rotation of cotton, 
oats-lespedeza for seed, and lespedeza for hay. It is a rota- 
tion that has much merit for soil improvement as well as 
soil conservation. With it the land is exposed to serious 
washing only a portion of one year out of three, and appar- 
ently from the data shown the protection of the lespedeza 
holds over, to some extent, into the cotton year. 

Table 3 gives the April to September period, 1941 soil 
and water losses from three plots in this 3-year rotation. 
The variation in soil losses from 0.12 ton per acre for the 
second-year lespedeza to 10.19 tons per acre for the cotton 
shows why this rotation has such a soil-conservation benefit. 
Considering also that the soil loss from this cotton was 
reduced approximately 35 per cent from that of continu- 
ous cotton, further emphasizes the conservation value of the 
rotation. Several large fields at the station, that have been 
in similar rotation practices for 3 or 4 years, have shown 
but little visible sign of erosion. Consequently, we are ex- 
pecting still further reductions in soil losses after 2 or 3 
years on these run-off plots. 

Selected data for the 3-year cotton, oats-lespedeza, les- 
pedeza rotation are shown graphically in Fig. 1. The rela- 
tion of this rotation to continuous cotton in the erosion 
cycle is shown graphically in Fig. 2. 

Assuming that these soil losses are representative of the 
comparative protective ability of these different crops to 
resist erosion during their respective years on the land, the 
average three-year summer loss then is arrived at by averag- 
ing the three together, for a value of 4.97 tons per acre. 
This value was approximately one-third that of continuous 
cotton losses, which, incidentally, is the portion of time cot- 
ton occupies the land in the rotation cycle. 

The reduced soil losses on row crop land following 
lespedeza were borne out by observation in the 17-acre 
cotton field previously mentioned and in fields of corn, 
hegari, and sagrain. Yields of all these crops were high 
as compared to similar crops grown on other areas not 
improved by lespedeza, with the extent of increase being 
75 to 100 per cent. 

All these plot data quoted can be considered as indica- 
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tive of trends only, because the plots in some cases are not 
replicated and but one to two season’s results have been 
recorded to date. The 1941 season was the most erosive 
yet experienced at this station. The most severely erosive 
rain recorded in the four years’ rainfall records at this 
station came July 11, 1941. It had an expectancy of once 
in 8 years according to Yarnell®, on the basis of the hourly 
rate. During highly erosive rains like this, the plot in- 
equalities tended to be smoothed out, and soil loss differ- 
ences more nearly reflected the protective ability of a given 
cropping practice. 
SUMMARY 

Early crop rotation practices were designed strictly to 
maintain or improve crop yields. More recently emphasis 
has been put on reducing soil losses with cropping practices. 
That this can be done has been proven by work from 1930 
to 1935 on several soil and water conservation experiment 
stations. It has been shown that soil loss from corn in a 
rotation with close-growing crops was less than from corn 
after corn, and similar results were obtained with cotton. 

Recent work at the Southern Piedmont Conservation 
Experiment Station at Watkinsville, Ga., indicate that con- 
siderable reduction in soil loss and improvement in crop 
yields are obtained by rotating cotton with other crops. Of 
special merit are (1) the three-year rotation of cotton, oats- 
lespedeza, and lespedeza, and (2) the contour-balk system 
of cotton culture. 
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A Short Method of Determining Volume of 
Run-off from Water-Stage Recorder Charts 
(Continued from page 189) 


form is 1.02 cfm, which is the difference in total discharge 
at those gage heights. Thus it is seen that the discharge 
rate for each increment of gage height merely is a com- 
ponent part of the total. 

In addition to the form just described, it will be advis- 
able to devise a scale, preferably of transparent material, 
graduated to conform to the minute lines of the chart 
(Fig. 2). The scale should be graduated from zero to pos- 
sibly 360 min, or whatever duration is necessary to scale the 
average run-off period. The shape of such a scale will, of 
course, be determined by the shape and type of chart used. 

Actual reading of the chart is effected by scaling off 
the average duration of each interval strip beginning with 
the bottom strip and recording it in the duration column. 
The zero point of the scale is placed on the rising side of 
the graph, and the time read in minutes on the falling side. 
The time is scaled along the center line of the strip since 
the average duration is wanted. After the time is scaled 
and recorded, each duration then is multiplied by the cor- 
responding discharge rate, and the interval volumes sum- 
med up for the total volume. Thus the entire procedure 
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is simply a matter of scaling the average horizontal interval 
duration, multiplying this by the corresponding discharge 
rate, and summing up the results for the total discharge. 

Either of two methods of computation may be used. By 
one method, the computations for several plots or water. 
sheds with identical rating curves may be carried through 
together, since all durations for a given head interval are 
to be multiplied by the same discharge rate. Each incre. 
mental discharge is recorded in its proper column, and 
these are summed up for the plot total. By the other 
method, the incremental discharges for a given area are 
carried along on the machine, and the total is given with 
the last computation. Either method is a simple matter on 
a calculating machine. 

Discharge may be determined either in seconds or min- 
utes. However, since duration is scaled in minutes, it will 
be found more convenient to compute discharge in cubic 
feet per minute. Conversion to seconds will be unnecessary 
and smaller figures will be used. 

Ordinary care in determining head and duration with 
this short method should result in greater accuracy than 
with the standard method. The main reason for this is that 
any error in judgment as to duration affects only a low 
discharge rate, while error in duration with the other 
method may affect a high discharge rate. A second factor, 
though probably not so important as the first, is that by 
placing the zero point of the scale directly on one line of 
the graph, error in judgment practically is eliminated on 
that side. Thus on the other side the duration can be 
quickly read to the fraction of a minute, if necessary. Error 
in head determination is eliminated except at graph 
peaks, and here durations are very short. For fractional 
parts of head intervals the duration should be reduced in 
compensating proportion. 

It is to be understood that only total volume of run-off 
can be determined by this short method. When hydro- 
gtaphs are to be prepared or rates of run-off or infiltration 
determined, the conventional method must be used. 


Effects of Farm Mechanization 


HE nature of competition is such that, in any wide- 
pte: and highly competitive industry such as agri- 
culture, those who would lead and thereby increase their 
incomes, must keep on improving their equipment and prac- 
tices. It is true that any specific degree of mechanization 
influences other cost factors in a way which tends ultimately 
to neutralize the advantage of that mechanization. Further- 
more, average farmers, and even the submarginal group, ate 
continually improving their equipment and practices, so that 
the best and most profitable equipment and practices of 
leading farmers today may be only average some five or ten 
years hence, and still later may be submarginal or relatively 
backward. If a farmer advances his practices to a certain 
state of mechanization and efficiency, and stops his progress 
at that point, there is no doubt that adjustments in fixed 
costs and the progress of competing farmers will catch up 
with him. 

Is it any point against farm mechanization that it has 
no fixed, ultimate ideal; that it must continually progress 
to maintain its advantage over competitors? Doesn't this 
mean that mechanization is an influence for general agricul- 
tural progress? 

Mechanization is no complete or perfect means to ma- 
terial prosperity. It is misunderstood, misused, abused, and 
condemned for what it will not do. But it is an aid to 
progress, prosperity, and better living which farmers accept 
and demand. 
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Methods of Handling Hay 


AS A FEATURE of the 1941 Fall Meeting of the 
American Society of Agricultural Engineers held at Chicago 
in December, the Committee on Hay Harvesting and Stor- 
age, a joint committee of the Power and Machinery and the 
Farm Structures Divisions of the Society, sponsored a 
symposium on the above-named subject. The formal papers 
dealt largely with the sweep or buck rake method of put- 
ting up hay. Starting with an introductory statement by 
Mr. Vutz, chairman of the Committee, the papers presented 
on this symposium follow.—Eprror. 


The Significance of Homemade 


Sweep Rakes 
By Wilhelm Vutz 


MEMBER A.S.A.E. 

T WOULD be too simple to assume that discussions of 
methods of handling hay can be confined to the use of 
the sweep rake, or the buck rake as most farmers like to 
call it. It looks as if during the next few years the whole 
problem of handling hay will be in a somewhat fluid state. 
The fact however that the recent eastern form of the buck 
rake does represent a solution by the farmers themselves, 

marks it for some special attention at this time. 

When in this age of factory-made machines, we see 
farmers spend time and money to develop their own solu- 
tions to a pressing problem, it gives us considerable food 
for thought. 

In an area extending roughly over 100,000 square 
miles, mostly in the states of Indiana, Ohio, and parts of 
Michigan and the fringes of the surrounding states, we 
have perhaps 5,000 homemade or blacksmith-made sweep 
rakes in service. The farmers using these rakes would not 
think of converting an old passenger car into a tractor or 
of building some other equipment themselves, if they can 
get a factory-made machine for the job. However, in the 
last few years they have built a considerable number of 
sweep rakes and mounted them on old automobile chassis, 
and a smaller number on various tractors. 

Faced with a serious shortage of labor, many farmers 
have had to think of some equipment that would save 
work at haying time. They wanted something that fitted 
into the existing machinery set-up, and they wanted some- 
thing else: Many of them are watching the newer and 
radically different methods of handling hay and the equip- 
ment needed for it; they want time and leisure to observe 
these new methods and to draw their conclusions. And 


Author: Engineer, New Idea, Inc. 
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the sweep rakes enable them to do that at a rather reason- 
able cash outlay. 

Some of these men, pleased with their sweep rakes as 
they may be, will admit that this is by no means the ideal 
solution. There are, for instance, questions of cleanliness 
obtainable with baled hay and straw; or the question of the 
nutritional effect of a good deal of dust in the hay. Any- 
one who has watched a rear-mounted sweep travel at 
20 mph through a dusty lane a third of a mile long will 
appreciate the large amount of dust that may be collected. 

At this point, though, I want to forestall the facile 
assumption that these farmers are taking a backward step. 
Western sweep rake experiences can hardly be drawn upon 
to judge these eastern cousins. We are dealing here with a 
much more adaptable type of rake and with entirely dif- 
ferent methods. We see sweeps used in connection with 
choppers and with balers; we see them carry loads of from 
600 to 1200 Ib into the barn, dropping them onto slings 
and pulling up these slings before going to the field again; 
and about the only thing we do not see is a stack in the 
open field. 

More and more the whole question of hay handling 

uipment is bound up with the question of handling straw 
left in the field after combining. When we see these eastern 
sweep rakes do such diversified jobs as bringing loose or 
baled hay to the barn, straw to the baler, corn to the ensil- 
age cutter or shredder, or shocks of grain to the thresher, 
we gain a fair idea of their versatility of use. 


Sweep Rakes on Indiana Farms 
By R. C. Shipman 


MEMBER A.S.A.E. 

N THE past three years we have seen the number of 
I sweep (or buck) rakes increase in Indiana from prac- 
tically ‘none to perhaps 1500 to 3000 at the present time. 
There were, of course, a few horse-powered and some trac- 
tor-powered rakes used by the larger farms where the hay 
is stacked in the field. However, this practice of storing hay 
is very limited in the state. The use of these earlier rakes 
did not spread to the majority of our farms because they did 
not fit their need. 

The general farm which may have twenty acres of hay, 
is the one on which this relatively new sweep rake is being 
used. This acreage of hay most likely is alfalfa, and of 
course is cut twice, and in many cases three times. The hay 
is stored in the barn or feeding shed. It may be stored loose 


Author: Extension agricultural engineer, Purdue University. 
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Two views of a typical homemade sweep rake, the teeth of which are 3x4s, 12 ft long 
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or by baling or chopping if space is at a premium. The hay 
has to be hauled from the field to the barn, nearly always 
having to pass through a gate or two and down the lane. 
These are livestock farms and are fenced with gates only 
12 or 14 ft wide. The larger rake that is used to push hay 
around in the field will not go through these gates. Then 
there may be a highway to travel on to get from the field 
to the barn with a short grade to pull up from the field 
entrance. The farthest side of the field may be from 40 to 
160 rods from the barn and oftentimes farther. 

Now haymaking always seems to come at a time when 
there are a lot of other jobs to do, such as cultivating corn 
and hoeing soybeans. The weather man is not always agree- 
able and can slow things down pretty well, piling up farm 
work. Help is not the easiest thing to get for a short period 
time when everyone wants it at the same time. So the 
sweep rake provides one way of moving hay from the field 
to the barn with a minimum of labor. That is, one man 
can carry the hay to the barn as fast as two men can put 
it in the mow with the fork or slings that were used to 
unload it from the wagon. 

In order to serve the farm conditions just mentioned, 
it seems that certain items in the construction of sweep 
rake equipment is desirable. 

First, of course, it should be power driven as speed of 
travel is an important feature. It is necessary to have 
enough speed while loading from the windrow to build a 
sizable load. I have set 10 mph as the minimum loading 
speed. At this speed the load can be piled up against the 
backstop without much difficulty. The speed traveling to 
the barn with the load is important and I have set 20 mph 
as the top speed. 

This item of speed has been one of the main reasons 
for mounting the rake on the rear of the old auto chassis. 
It will travel to the field as fast as the driver wants to go. 
He can load in reverse at 10 to 15 mph and then travel 
to the barn at a safe speed with a clear view of the road 
ahead. The load of hay is behind and will follow if he 
gets started through the gates right. This is one of the dis- 
advantages of using the tractor — it is difficult to see the 
way ahead with a 6 to 7-ft pile of hay in front — thus 
it is necessary to travel slower. 


ONE IMPORTANT ITEM IS THAT THE SWEEP RAKE 
SHALL HAVE AMPLE CARRYING CAPACITY 


The second item of importance is that the rake should 
have ample carrying capacity, and of course this is more 
important as the distance of haul increases. It should have 
a capacity of from one-third to one-half of the load hauled 
on the 12 or 14-ft hay rack, that is, from 800 to 1200 lb. 
Hauling the same distances the operator of the sweep rake 
can make three to four trips to one load with the wagon 
and thus move about twice as much hay to the barn in the 
same time at a cost in ratio of about 3 to 5 in favor of the 
sweep rake compared to the wagon and loader. 

As to the third item of importance, the rake should be 
constructed so that when it is loaded, it can be raised high 
enough from the ground to prevent the loose hay from 
dragging the ground. This serves two purposes: It keeps 
the hay free from dust or contamination, and it also holds 
the hay on the rake. With the ends of the teeth 3 to 5 ft 
from the ground, the effect of a large basket is obtained. 
This extra height also helps when traveling over uneven 
ground or pulling out on the lane or road which has a 
grade above the field level. 

This extra height of lift brings up a fourth item; that 
is, it is desirable to have a power lift. The power lift is 
favored by many farmers, yet a large number of the rakes 
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Baling Method of Haymaking 
By L. G. Samsel 


ASSOCIATE MEMBER A.S.A.E. 
T COST of haying methods employing the use of 
_ the windrow pickup baler can not justifiably be com- 
pared with other methods of handling a hay crop, unless 
they also include baling. To put the hay in marketable 
condition and adapt it to long-distance transportation re- 
quires that it be baled. 

Cost comparison of different methods are incomplete — 
in fact they are likely to be misleading — unless consid- 
eration is also given to the resulting quality and market 
value of the product. 

The baling method of hay harvesting consists of three 
phases, each designed to preserve the maximum feeding 
value of the standing crop: 


1 Cutting. The first step in our system is timely 


Author: Advertising department, J. I. Case Co, 


are used with hand windlasses because of the difficulty in 
constructing a power lift. The lifting device is one thing 
that the builder of the rake takes great pride in showing. 
There are many types too numerous to describe. The most 
common, however, is that of using an old auto rear axle 
with power from the fan pulley of the motor. The lifting 
device seems to be the big problem in constructing the 
rake, and I question the safety of many in use. 

The last item I wish to mention in regard to construc- 
tion is the size of the rake. In order to pass through farm 
gates, ten feet seems to be the desirable width of rake. 
With this width it is necessary to have at least ten or better 
yet 12 ft length for the teeth with a back stop about 5 ft 
high. This extra length on the teeth calls for stronger 
teeth to carry the 800 to 1200-lb load. We see all sizes and 
shapes of teeth on the rakes from 2x4’s laid flat to 2x8’s 
set on edge. It seems that a 3x4 gives the most desirable 
tooth because it has strength to hold the load and does not 
whip sideways. The spacing of the teeth is a factor that 
receives much discussion. These rakes are not only used 
for dry hay, but in some cases are used for green hay, corn, 
and sorghum to the silo, and, of course, straw and even 
bales of hay. For the green hay and straw a close spacing 
of 8 in between edges of the teeth is desired to give extra 
strength and prevent loss of hay between teeth when 
loading. 

There are several reasons why many of these sweep 
rakes have been homemade. An important item certainly 
is cost. The average homemade rake is assembled at a cost 
of not over $100. This allows $50 to $60 for materials for 
the rake and $50 for an old auto chassis. Many are pur- 
chased for less. The equipment can be constructed so that 
it will work under the conditions that exist on the farm. 
In the past this type of equipment suitable to genera! farm 
conditions has not been available. Although many of the 
rakes are built by blacksmiths or local shops, it is a type 
of construction that can be handled by the mechanically 
minded farmer. 

Although the sweep rake has helped to answer the hay 
and roughage handling problem on many farms, we can- 
not expect it to be adopted by every farm. The sweep 
rake is just one of the developments in equipment to do 
one of the hard jobs on the farm. The pickup baler and 
field roughage cutter have probably been responsible for 
the increased interest in hay lifting equipment. Certainly 
we should give the farmer due credit in doing something 
about his roughage handling problem. 
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cutting —a period when the protein content is high and 
the crop sufficiently mature to avoid appreciable loss in ton- 
nage. For alfalfa this is about one-third in bloom. The 
area to be cut should be limited to the amount that can 
be cured sufficiently to be raked the same day. 


2 Windrowing. The next step is windrow curing. 
A left-hand side rake is used, starting at the same point as 
mowing and following the path of the mower around the 
field. A left-hand rake is important because it places the 
windrow on previously raked stubble (all the hay is raked), 
and following the direction of the mower, it rakes against 
the tops of the plants tending to invert the swath position 
of the hay. This exposes the stems to faster curing action of 
wind and sun, retards leaf curing, reduces bleaching, and 
helps to cure the hay more uniformly. 

Raking starts while the leaves in the first swath of hay 
are still soft. To assure uniformity of curing and quality 
in high-yielding hay, only one mower swath is raked, and 
the rake travels at the same speed as the mower. The 
resulting windrow should be light and fluffy to permit free 
circulation of air. 


= 


3 Baling. Baling starts at the same point in the field 
as mowing and raking, and follows the same path and at 
the same speed. Baling starts when the hay cut and raked 
first would be considered safe for loose storage. Alfalfa 
containing 24 per cent moisture will keep sweet in the new 
sliced type bale if placed in well-ventilated storage. 


Auxiliary Equipment. The new light-weight baler is 
no load for the average tractor, and a trailer cart or wagon 
to carry the bales can be readily pulled behind. An exten- 
sion to the baling chute delivers the bales to the trailer. 
Some growers use a homebuilt dump trailer. Others use 
the standard low wheel wagon with a flat bed and stub 
pole, a loaded wagon being hauled to the barn or hay shed 
while another is being loaded. 

One large operator in Indiana has devised a portable 
elevator for carrying the bales to barn lofts. Possibly with 
some changes in design, the present portable ear corn ele- 
vator could be used for this purpose. 

Because baled hay is compact and resists the entrance 
of moisture, it does not require expensive storage facilities. 
Many producers stack the bales in the field. The stack tops 
are covered with tarpaulin or waterproof paper. The con- 
ventional hay shed with open sides and adjacent to the 
barns offers ample protection from the elements. 


This Case tractor and pickup baler gather and bale hay in one con- 
tinuous operation 
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The Chopping and Storing of Hay 
By F. W. Duffee 


MEMBER A.S.A.E. 


HE RESULTS of several years of research work at the 
Wisconsin Agricultural Experiment Station on the stor- 
ing of hay that is chopped either in the field with the 
forage harvester or with an ensilage cutter at the barn just 


as it is being hauled in from the field, may be summarized 
as follows: 


1 The hay should be just a little drier for storing as 
— hay than as whole hay. Specifically, it should be 
dried to a moisture content of about 25 per cent in order 
to avoid discoloration in storage. The results of work at 
other stations indicate that whole hay can be stored with a 
moisture content of about 28 per cent. As no equipment 
is at present available for quick determination of moisture 
content, the following method will be of assistance in deter- 
mining correct moisture content for anyone who is at pres- 
ent familiar with the curing and making of hay. If the hay 
were dry enough so that it would keep satisfactorily when 
stored in large quantities, then it is dry enough to store 
properly in the chopped condition. If, on the other hand, 
there was doubt as to whether or not the hay was quite 
dry enough to store safely and in large quantities, then it 
is a little too damp to chop into the mow. 


2 The cutter should be set for a 13/4 to a 2-in cut. 
When set for this cut, the actual length of cut of much of 
the material will be considerably more than this amount, 
with some of it cut to lengths of 4 to 6in long. The use 
of a shorter cut will make the hay much more dusty and 
will also require that it be drier before storing in order to 
avoid discoloration and excessive heating. 


This length of cut can usually be obtained by securing 
special gears and using two knives. 


3 Studies here and at the Michigan station, together 
with experience gathered from the field, indicate that the 
danger of spontaneous ignition in chopped hay is some- 
what greater than with whole hay, if the hay is stored in 
too damp a condition. Studies at the Wisconsin station 
indicate that storing chopped hay in ventilated bents about 
8 ft wide will greatly reduce, if not entirely eliminate this 
danger. These narrow bents apparently permit the dissipa- 
tion of heat sufficiently to avoid overheating and spontane- 
ous ignition. 

Satisfactory construction would consist of dividing the 
hay mow into bents about 8 ft wide, using partitions made 
of vertical 2x4-in studdings on both sides of which are 
nailed 1x2-in slats spaced 2in apart with the top and 
bottom of the wall so constructed that air may move freely 
up through the ventilated walls. Such construction should 
not be considered a hay drier, because hay stored in this 
way must be dried down to about 25 per cent moisture if 
discoloration is to be avoided. 


4 Experience in feeding trials indicates that under 
ordinary conditions, chopped hay using the long cut as sug- 
gested above, will be consumed as readily as whole hay. 
In the case of feeding out of self-feeders and perhaps in 
some other cases, there will be less wastage of chopped 
coarse hay than when feeding it whole. 


5 Chopped hay will require less storage space than 
whole hay, and when using the length of cut of 134 to 


Paper presented December 3, 1941, at the fall meeting of the Ameri- 
can Society of Agricultural Engineers at Chicago, Ill. A contribution 
of the Power and Machinery Division. Author: Professor of agricul- 
tural engineering, University of Wisconsin. 
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2 in, the storage space will be reduced about 40 per cent 
as compared to storing it whole or unchopped. 


6 The recently developed forage harvesters for grass 
silage may also be used to advantage in putting up dry 
chopped hay, also for gathering straw after combining. In 
many cases, one man driving the tractor, pulling the forage 
harvester, picks up, chops, and loads hay without additional 
help, although it may be necessary to stop once or twice to 
spread the chopped hay in the wagon box. 


The Automotive Buck Rake in Ohio 
By C. B. Richey and R. D. Barden 


MEMBER A.S.A.E. MEMBER A.S.A.E. 


N 1935 the first automobile buck rake (also called 

“sweep rake’) in Ohio was constructed by Bill Baxter 

of Van Wert. Since then the use of these tools has spread 

up and down western and well into central Ohio. Further- 

more, this spread has come about through first-hand infor- 

mation passed from farmer to farmer with practically no 
advertising or other publicity. 

Some of the reasons for this increase in the use of buck 
rakes are revealed by the figures in the accompanying table 
taken from Bulletin No. 146 (mimeographed), entitled 
“A Study of the Newer Hay-Harvesting Methods on Ohio 
Farms,” based on a study carried out by F. L. Morison as a 
project of the Ohio Agricultural Experiment Station. 


HANDLING AND STORING DRY HAY — 
WINDROW TO MOW 


Tons of 
hay han- No. Tons Man- . Total 
diedper ofmen perhour hours cost 
No.of farm, increw, bycrew, perton,  perton, 
Method farms average average average average average 
Wagon and loader 28 30 3.4 1.1 3.1 $1.76 
Auto buck rake 84 41 3.1 1.8 1.7 1.03 
Tractor buck rake 53 35 2.6 1.3 2.0 1.37 
Pickup baler 23 41 3.2 1.2 32.7 2.60 
Stationary chopper, 
wagon,andloader 4 60 5.4 1.5 3.6 2.97 
Stationary chopper 
and buck rake 6 57 2.3 ss f 1.4 1.96 
Large field chopper 3 86 3.6 2.9 1.2 1.96 


In calculating costs, the following rates were charged: 
Man labor, 25c per hr; horse labor, 15c per hr; tractor, 45c 
per hr; auto, 35c per hr; buck rake attachment, 40c per hr; 
wagon, 10c per acre; slings or forks, 3c per acre; hay load- 
er, 38c per acre; pickup baler, $1.20 per ton; stationary 
chopper, $1.50 per hour; field chopper and blower, $1.20 
per ton. 


In addition to handling dry hay, buck rakes have proved 
to be efficient at several other jobs including bringing green 
hay to the silo, grain shocks to the thresher; combined 
straw to the baler, stack, or barn, and corn shocks to the 
husker-shredder. 

The agricultural engineering department of Ohio State 
University was besieged by requests for information and 
plans last winter and spring so this past summer (1941), 
as a project of the Ohio Agricultural Experiment Station, 
many of these locally constructed buck rakes were studied 
in the field in order to discover designs which met the re- 
quirements and were also practical for local construction. 
A bulletin, entitled ‘Automotive Buck Rakes,” has just 


Authors: Respectively, assistant professor of agricultural engineering 
and extension agricultural engineer, Ohio State University. 
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been released and contains plans for automobile and tractor 
rakes. 


The requirements for rakes to be used for bringing hay 
to the barn differ somewhat from those for western rakes 
which bring hay to stacks in the field. Some of the more 
important requirements for corn belt conditions are as 
follows: 


1 Capacity of 700 to 1000 lb per load, especially im- 
portant if the length of haul exceeds 14 mile one way. 


2 Speed of at least 8 mph, also especially important 
on the longer hauls. 


3 Width which gives adequate clearance for ordinary 
gates and lanes. A 10-ft width with 12-ft teeth is a com- 
bination very popular with Ohio farmers. 


4 A lift of 4 ft or more at the ends of the teeth. This 
prevents the hay from dragging and stirring up dust and 
also from shaking off while being hauled. 


5 A power lift, since a lot of “elbow grease” is te- 
quired to lift a 1000-Ib load two feet off the ground by 
hand. 


Mr. Morison’s data indicates that automobile rakes were 
more efficient than tractor rakes. This was probably due to 
the fact that many of the tractor rakes were mounted on 
old model, slow-speed tractors, and also most of the tractor 
rakes were commercial models which did not have enough 
capacity to be efficient on long hauls. Where the rake is 
carried by the tractor, large loads can easily damage the 
front tires and wheel bearings, so in order to secure ade- 
quate capacity the rake should be carried on wheels of its 
own. One way of doing this, devised by Alfred Brubaker, 
is to mount the rake on a widened automobile front axle, 
pushed ahead of the tractor and steering with it. 


If large loads are to be lifted well off the ground, the 
regular tractor implement lift is inadequate and some other 
source of power must be used. The tractor power take-off 
would seem well adapted for this, and it has been success- 
fully used to drive an automobile rear axle having a cable 
winding drum on one hub. When the hub opposite the 
winding drum is braked, differential action causes the 
winding drum to turn, and then the load can be kept lifted 
by braking the drum side of the axle. This system was 
devised by Philip and Herman Hilty for use on auto buck 
rakes, the rear axle being driven from the fan belt through 
a transmission in low gear. For a commercial tractor rake, 
the power take-off could operate a winding drum by means 
of a worm gear and no brake would be needed to keep the 
load lifted. A tight-and-loose V-belt drive with a friction 
reverse might prove practical. 


AUTHORS SEE POSSIBILITIES OF HIGH-SPEED 
TRACTOR AS MOUNTING FOR BUCK RAKE 


There is no reason why a tractor buck rake of adequate 
capacity, and mounted on a high-speed, rubber-tired tractor, 
should not be nearly as efficient as the best auto buck rakes. 
Most farmers would prefer a tractor rake meeting the re- 
quirements to an auto outfit because of the lower invest- 
ment and upkeep. 


When automobiles or trucks are used, it is generally 
agreed that it is best to have the rake mounted on the reat 
end. This necessitates removing that part of the body 
which is behind the front seat. The disadvantage of hav- 
ing to load in reverse is outweighed by the following 
advantages over the front mounting: (1) No loss of trac 
tion when the load is lifted; (2) more cooling air for the 
radiator; (3) easier to maneuver through gates, lanes, and 
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around corners; (4) less side motion of the teeth when 
loading, thus reducing breakage, and (5) better driving 
yision when going to the barn. 

The ideal buck rake automobile is one which is sturdily 
built and in good condition but out-of-date enough that 
it can be purchased for a reasonable figure. Buicks and 
Model “A” Fords are very popular along with various 
makes of old trucks. Since the car can give much more 
trouble than the buck rake, the prospective user should pay 
enough to get a sound car. 

The first buck rakes in a community are usually built 
by the farmers themselves, but later the local welding shop 
gets into the business. Last winter and spring there were 
several welding shops in northwestern Ohio which built 
25 or 30 rakes complete with power lifts and attached them 
to farmers’ cars at prices ranging from $95 to $125 per job. 

The buck rake is a relatively new tool in Ohio and 
farmers have had to learn how to use it most effectively. 
It is interesting to observe the standard practices which 
have developed in communities with several years of experi- 
ence. 

In the operation of this tool, some farmers take the hay 
from the swath, but most of them use a side-delivery rake 
and make a double windrow for faster loading. In the case 
of long hauls, it is usually desirable to ‘‘double-load’’. This 
refers to raising a second load as high as possible with the 
power lift, dropping it on the first load, and then taking 
both in at once. 

A few farmers make a practice of bunching the day’s 
hay with the buck rake just as soon as it is dry enough, 
and hauling the bunches to the barn later. They state that 
this results in higher quality hay because none of it gets too 
dry or is exposed to any more sunshine than necessary. 

At the barn, slings are universally favored for getting 
the hay into the mow. The slings are spread out on the 
ground, the load of hay dropped on them, and the rake 
pulled out. Some loose hay placed under the slings where 
the back of the rake comes down will help keep part of the 
load from staying on the rake. Slings which will handle a 
take load at a time are preferred. 


pre Three views of a tractor buck rake constructed by the agricultural 
gineering department of the Ohio State University. Right-hand view 
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Farmers state that hay gathered with a buck rake and 
taken into the mow with slings loses very few leaves and 
also mows away much easier than hay forked from a wagon 
because it is not matted together but can be easily torn 
apart. If the barn will not accommodate slings, a four- 
prong loose grapple fork is next best. Bucked hay is usually 
too loose to fork efficiently. 

With a buck rake, one man can put up hay with slightly 
greater efficiency, in terms of man-hours per ton, than a 
crew of two or three men. Many farmers are doing this, 
the general procedure being to haul in and pull up two or 
three loads, and then go up and mow them away. They 
usually arrange to pull the hay rope with the rake as they 
leave the barn. 

Green hay for grass silage does not load as nicely as 
dry hay, but because of its weight it does not take as much 
to make a load. Large windrows made by a side-delivery 
rake load the best. At the silo this windrow will feed into 
the cutter like a rope if one end is started. Two men feed- 
ing this “rope” with their bare hands can easily keep the 
cutter working at capacity. One buck rake will keep a 
cutter busy if the haul is short. 

When hauling grain bundles to a thresher, it is often 
desirable to keep a man or two in the field to collect and 
throw on missed and dropped bundles. It is the general 
opinion among users that not much grain is shattered if 
bundles are not allowed to drag. In case of unloading 
difficulties, a rope placed across the back of the rake before 
loading and held at each end while the rake is pulled out 
will do the job. An extension feeder on the threshing 
machine helps reduce the labor of pitching in the bundles. 
Buck rakes make it possible to greatly reduce the size of 
the threshing crew, since each one displaces four or five 
wagons. This is especially appreciated where the old 
threshing rings are breaking up because of increased use of 
combines. Some custom threshermen are offering to haul in 
the bundles with buck rakes as part of their regular service. 

Buck rakes are quite popular for bringing in the straw 
left by combines. The straw may or may not be windrowed 
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shows power-lift device. 


(Bottom) Three homemade auto buck rakes 
built by Ohio farmers 
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first. Bringing the straw to a stationary baler involves few 
problems. Stacking it in the barnyard is more difficult and 
no simple solution has been found. A few farmers have 
rigged up high capacity blowers from parts of old thresh- 
ers. Some are running the straw through an ensilage cutter 
and blowing it into the barn. Feeding is slow but storage 
space is conserved and the cut straw is more efficient for 
bedding purposes than long straw since it is more absorbent. 


A few farmers are using buck rakes to bring corn 
shocks to the husker-shredder. Those who do are enthusi- 
astic about the labor saved. Under adverse field conditions, 
tractor rakes have the advantage of better traction than 
auto or truck rakes. From one to four shocks can be hauled 
at once, depending upon their size. The rake is lifted 
between shocks in order to prevent tooth breakage and to 
pull up “gallus” hills or frozen-down butts. The shocks 
are harder to get off the rake than hay if the teeth are 
placed flatwise, and in this case it may be desirable to have 
some sort of a stop, such as a heavy plank, which will catch 
the butts of the stalks after the rake has been lowered and 
hold them while the rake is pulled out. Since husker- 
shredders are not designed for feeding from the ground, 
a problem is encountered here. One solution is to use an 
auxiliary platform halfway up and have one man throw the 
bundles on this while another lifts them to the upper plat- 
form. 

Many miscellaneous uses for buck rakes have been re- 
ported such as hauling baled hay, sacked grain, orchard 
brush piles, and farm machinery. Owners seem to feel, 
almost without exception, that the buck rake has a perma- 
nent place on their farms and, as far as they are concerned, 
the forage harvest has been mechanized. 


Factory-Made and Homemade Sweep 
Rakes Compared 
By F. D. Jones 


MEMBER A.S.A.E. 


N OUR trips to areas where they are used, we have 
found that sweep rakes meet the requirements for cer- 
tain conditions. These include very rough, swampy, boggy 
ground, very roughly corrugated, irrigated ground, places 
where the sweep must travel considerable distances with its 
load, and places where special sized heads are required 
to work with special types of stackers used there. These 
are conditions in which the homemade sweeps have a well- 
established place, since an implement manufacturer could 
not afford to do the necessary development work and equip 
his plant to produce the limited number of machines re- 
quired for these restricted territories. 

Factory-made machines are necessarily built for gener- 
ally similar operating conditions which are the most com- 
monly found in the large sweep rake areas of the country. 
They are made to work with the factory-made stackers sold 
through the country. As manufacturers, we consider a 
sweep rake to be an implement for moving large quantities 
of hay comparatively short distances quickly, and our ma- 
chines are built with this in mind. Being a machine which 
is used only a short period of time each year, we try to 
keep the price down to a minimum. 


In designing factory-made sweep rakes we try to keep 


Author: Engineer, Dain Mfg. Co. 
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A John Deere tractor and hay sweep in action 


in mind the tractors on which the rakes will be used. This 
involves the use of the attaching bolts, brackets, or pads 
provided for mounting the equipment on the tractor, and 
making it unnecessary for the user to remove important 
supporting parts of the tractor in order to mount the sweep 
on it. We try not to interfere with the proper cooling of 
the tractor engine, to put more weight on it than it should 
carry, or to do anything which would make it unstable or 
hard to maneuver or operate. Proper consideration is given 
to the safety of the operator in the use of the equipment. 
We have seen homemade machines in which the builder 
had either overlooked or ignored the importance of one or 
more of these features in the construction of his imple- 
ment, and damage to the tractor has resulted in its use. 

One important essential is that the sweep be quickly 
and conveniently attached to and removed from the tractor. 
An operator may be using the same tractor for mowing, 
cultivating, and sweeping, and changes from one imple- 
ment to the other must be made quickly. 

Repairs for factory-made machines are generally avail- 
able at the dealer’s store and are reasonably priced, making 
it unnecessary for the farmers to have a piece made up by 
a blacksmith or welder before he can get back to work 
after breaking a part. This saves time and money as well. 


There are several sweep rakes on the market which can 
be changed from one tractor to another by the purchase of 
a few attaching parts. This makes it unnecessary for a user 
to get a whole new machine if he changes tractors. 


As to costs, we find in all the information available on 
the cost of operating farm equipment, that the time the 
equipment is used is one of the most important factors 
influencing its cost of operation. In the case of power 
sweep rakes, we believe the operating costs can be kept to 
a minimum by using them with general-purpose tractors, as 
the tractor is used a large number of hours, and as the 
source of power, it is the most expensive part of the equip- 
ment. The sweep rake is used only a comparatively short 
time, but as it is a low cost machine, the fixed costs such 
as interest and depreciation are low. 

In concluding, I wish to say again that I believe there 
is an important place for both homemade and factory-built 
sweep rakes. Some of our most popular farm equipment 
has started out as a machine built by a mechanically in- 
clined farmer or country blacksmith, and we believe they 
are still making their contributions to the improvement of 
the farmer's implements. 
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The 1942 AS.A.E. Gold Medalists 


The American Society of 
Agricultural Engineers an- 
nounces the selection of D. P. 
Davies as the recipient of the 
John Deere Medal and W. D. 
James as the recipient of the 
Cyrus Hall McCormick Medal 
for 1942. Formal award of 
the medals to Mr. Davies and 
Mr. James will be made at 
the Society's annual dinner at 
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D. P. Davies 


N March of 1873 a Welsh immigrant family settled on 

a farm near Racine, Wisconsin, with a son in his third 
year. When this child was sixteen he got a job as a ma- 
chinist apprentice in the shops of the J. I. Case Company. 
Today that farm is the site of the company’s great tractor 
works, and the boy, D. P. Davies, is vice-president and 
consulting engineer for all the plants of that same com- 
any. His achievements in the intervening years have won 
for him the John Deere Gold Medal for 1942. 

Born August 1, 1870, at Towyn, North Wales, David 
Pryce Davies got his formal education in country and city 
schools, at night school during his apprenticeship, and later 
as a special student at the University of Wisconsin. An- 
other notable part of his education was a sojourn of some 
two and one-half years in Germany as engineering repre- 
sentative for the Allis-Chalmers Mfg. Company, studying 
design and operation of double-acting blast furnace gas 
engines which the company was building under license by 
the M.A.N. Company of Nuremberg. While abroad he 
also studied high-head hydraulic turbines as built by Esher- 
Weiss at Zurich, Switzerland, and steam turbines built by 
the Parson concern and by Willans & Robinson of Rugby, 
England. After return to America he supervisel the instal- 
lation of large blast furnace engines at the Homestead 
works at Pittsburgh, at the Illinois Steel Company in Chi- 
cago, and in the new Gary plant. 

All this was ad interim. His first and last devotion 
has been to power for the farm. In 1892 he assisted in 
the design and made all drawings for the gas tractor built 
that year in the Case shops, believed to be the first such 
tractor to travel on its own power and perform farm work. 
In 1896 he designed the side-crank steam traction engine of 
which the Case Company built many thousands through a 
Period of years. Following his European experience, his 
work with steel mill engines, and two short engagements, 
he returned to Case in 1910 and from that time forth his 
tecord is written in the history of that company’s contri- 
butions to farm power. 

D. P. Davies is a member of the Society of Automotive 
Engineers, a director of the Milwaukee post of the Army 
Ordnance Association, and holder of a Modern Pioneer 
Award. He is a member of the Masonic order, Wisconsin 
Consistory, and Tripoli Temple Shrine of Milwaukee. He 


Milwaukee, July 1st. 


W.D. JAMES 


RADITION tells that W. D. James came from his 

father’s farm and entered the manufacturing business 
with $2.50, a few ideas, and a lot of ambition. Today 
that well-balanced capital has grown to include factories in 
three states, annual sales volume measured in millions of 
dollars, and an engineering staff of 175 men, all of which 
constitute the James Mfg. Co., of which he is president. 
Not for the magnitude of his business, but for well-nigh 
countless contributions to the design and equipment of 
farm structures, he has been chosen to receive the 1942 
award of the Cyrus Hall McCormick Gold Medal. 

William David James was born May 21, 1881, at Mil- 
waukee, Wisconsin, to David D. and Maria (Hughes) 
James. During his early life on the family farm at Wales, 
Wisconsin, he attended country school and St. John’s Mili- 
tary Academy at Delafield. Later he completed business 
courses with the International Correspondence School and 
LaSalle Extension University. 

His career began with consideration for the comfort of 
a cow, and his first design of a swiveled stanchion to re- 
place the conventional, rigidly parallel pair of scantlings. 
Then came steel stall partitions to keep cows from encroach- 
ing on each other's comfort, and a seemingly endless suc- 
cession of watering bowls and systems, ventilating devices 
and systems, designs for gutters, mangers, and complete 
barns. 

Although dairy structures and equipment have been 
bellwethers in the James parade, housing of other livestock 
has long since been included, Poultry has become a special- 
ty with ya oes for incubation and brooding, as well as 
general feeding and housing devices and designs. Crop 
storage also has claimed its share of the James genius with 
the development of the “hay keeper’ and other fireproof, 
scientifically ventilated storage structures. 

Among his many memberships are organizations de- 
voted to dairying, poultry, fire prevention, conservation, 
sports. He is a 33d degree Mason and active official mem- 
ber of the Congregational Church. Mr. and Mrs. James, 
nee Florence Westcott, live in a modest home facing the 
Fort Atkinson factory. 


and his wife, nee Mattie Jones, have a son David Pryce, Jr. 
and a daughter Beth. 
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NEWS 


tevin tener accent st ggg 


Extension Program to Feature Wartime 


Problems 


HE Committee on Extension of the American Society of Agri- 

cultural Engineers announces, through its chairman, C. N. 
Hinkle, that a program of outstanding interest and value is being 
planned for the extension group session at the Society's annual 
meeting at Milwaukee this month. The session will be held at the 
Schroeder Hotel, Milwaukee, on Monday evening, June 29. 

The object of the session, as outlined by Mr. Hinkle, will be 
to discuss some of the extension problems resulting from the 
present war emergency, methods being used to meet these problems 
with results being obtained, plans for the coming year, and the 
feasibility of extension agricultural engineers both in the states and 
in private industry cooperating more closely in promoting and 
making available extension material of general interest. 

The session will be opened with a few brief reports which will 
be followed by general discussion. Extension agricultural engineers 
in both public and private employ are urged to come to the meeting 
prepared to present any pet ideas which they feel would be helpful 
to the group in general to do a more effective job of meeting the 
war emergency in 1943. 


Case Invites Ag Engineers 


AS A part of its centennial jubilee celebration the J. I. Case 
Company is arranging a special demonstration for members 
and friends of the American Society of Agricultural Engineers to 
be held July 2nd at Racine, Wisconsin, at the close of the Society's 
annual meeting at Milwaukee. 

This post-meeting feature will consist of an interesting histori- 
cal demonstration of 100 years of progress in farm power and 100 
years of development in the threshing of grain. It will be held 
at the Old Settlers’ Park, Union Grove, 16 miles west of Racine 
and almost due south of Milwaukee. Proper and necessary trans- 
portation, where needed, will be arranged for by the Case Com- 
pany. Luncheon will be served at the park. 

Starting at 10 o'clock in the morning, the demonstration show- 
ing the progress and development in the art of threshing will 
include the crude and primitive operations of flailing and perhaps 
winnowing. This will be followed by actual threshing of grain 
with a groundhog thresher as built about a century ago, an apron 
thresher manufactured in the sixties, an agitator thresher as used 
in the eighties, and an early model steel thresher first produced 
by the Case Company in 1904. Because grain will not be ready to 
harvest at Racine at that time, it will be impossible to show the 
latest development in grain handling machines — the combine — 
at work in the field. The combine, however, will be on display 
to complete the progress picture. 

The power demonstration will include men working with the 
old-time threshing flails, horses on a tread power, the 12-hp Case 
steam engine No. 1 built in 1869, an early portable steam engine, 
a 65-hp steam engine, a 20-40-hp gas tractor of 1912, a Model 
“L” tractor made in 1929, and a Model “SC” of this year’s pro- 
duction. 

Some of the machines are museum pieces. Case steam engine 
No.1 has been on display at the Ford Agricultural Museum at 
Dearborn, Michigan, for a long time and was also exhibited at 
the World’s Fair at Chicago in 1934 by Ford. Other pieces of 
equipment came from attics of old families and others from the 
Museum of Science and Industry in Chicago. 

The Case Company cordially invites the members of the So- 
ciety to be their guests on July 2nd for this affair. Further 
details as to methods of transportation, etc., will be announced at 
the time of the Society’s meeting in Milwaukee. 


McKibben to Michigan 


M ICHIGAN State College announces the appointment of Dr. 
Eugene G. McKibben as the new head of the agricultural 
engineering department of that institution, effective August 1. He 
succeeds H. H. Musselman, whose retirement is announced by the 
College after having served the agricultural engineering department 
of that institution for thirty-three years, most of the time as head 
of the department. 


Dr. McKibben, a native of Arkansas, was graduated from the 


A.S.A.E. Meetings Calendar 


June 29- July 1—Annual Meeting, Hotel Schroeder, 
Milwaukee. 


November 30- December 2—Fall Meeting, Stevens 
Hotel, Chicago 


professional agricultural engineering course at Iowa State College 
in 1922, and following graduation he accepted a position on the 
agricultural engineering staff of the University of California, and 
in 1927 received his master’s degree in agricultural engineering 
from that institution. In 1928 he joined the agricultural engineer- 
ing staff at Iowa State College, with which he has since been 
connected, as associate professor and more recently as professor 
of agricultural engineering. While on leave from Iowa State Col- 
lege, from September 1936 to August 1937, he was engaged as 
agricultural engineer on the National Research Project sponsored 
by the Works Progress Administration, in which he made a study 
of the effects of changing agricultural engineering techniques on 
employment in agriculture. In 1936 he was awarded the Ph.D. 
degree in agricultural engineering by Iowa State College. 


J. Q. McDonald Promoted 


Beene prowl is made by the Caterpillar Tractor Com- 
pany of the promotion of John Q. McDonald to the position 
of general sales manager. 

In 1927 Mr. McDonald joined the company as supervisor of 
agricultural sales for the western United States and western Cana- 
da, and in 1929 he went to Europe to study the application of 
track type tractors to Russian conditions. In 1930 he returned to 
this country and served four years as district representative for the 
company in various parts of the country, becoming district repre- 
sentative at London and countries of northern Europe in 1934. 
In 1936 he returned to this country to serve as export sales super- 
visor and assistant export sales manager. He has held the position 
of export sales manager for Caterpillar since 1940. 


Southwest Section Meeting 


HE Southwest Section of the American Society of Agricultural 
‘J tnsincers the territory which is comprised of the states of 
Arkansas, Louisiana, Oklahoma, and Texas, held a very successful 
meeting at the New Caddo Hotel, Shreveport, Louisiana, on April 
3 and 4. Not only was the meeting well attended by agricultural 
engineers from the states comprising the Section, but several mem- 
bers of the Society from outside the area were also in attendance. 

New officers of the Section elected for the ensuing year are: 
Chairman, Howard Matson, chief, engineering division (Region 4), 
U. S. Soil Conservation Service; (Continued on page 202) 


A.S.A.E. President-elect H. B. Walker in huddle with associates and 
Central California Beet Growers Assn. officials on plans for an intense 
mechanization drive among beet growers for adoption of cross cultivat- 
tion of beets instead of thinning by short-handled hoes. Left to right: 
Gordon Lyons, secretary, C.C.B.G.A.; S. W. McBirney, associate agti- 
cultural engineer, U. S. Department of Agriculture; Professor Walker, 
head of the division of agricultural engineering, and Roy Bainer, 4880- 
ciate professor of agricultural engineering, University of California; and 
Robert Barr, president, C.C.B.G.A. (Photo by courtesy of F. Hal Higgins) 
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How to make $1000 buy more 


building for 


AMERICA is accustomed to getting results with the materials 
and tools at hand. It is adaptable, flexible, ingenious. 
Right now there is a limitation on farm construction. Only 
® many dollars can be spent per year—and that includes ma- 
Brials and labor. 
t Today, as never before, the need is to get more for the build- 
bg dollar—to save materials—to save man hours in erection— 
P get better building, whether new construction or repair 
Pd remodeling. 
| Square, ready-to-use lumber enables every designer to do 
pore—every farmer to get more, because this improved lumber 
Beeds construction, reduces material waste, assures good 
prenengn 
| “Square Lumber is precision manufactured at the mill. It 
somes in accurate lengths and sizes, for all standard construc- 
Bn purposes, with ends and surfaces already squared. Its use 
piminates needless sawing, fitting and material waste, thus 
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the farm.... 


saving building time and lowering building costs. Further- 
more 4-Square Lumber also assures tight joints and full bearing 
of all load bearing members, which are important features of 
good construction. 


Designers using 4-Square Lumber, in its great variety of sizes, 
lengths, species and grades effect great economies in farm 
building. Complete catalogs of 4-Square Lumber and lumber 
specialties are available on request. 


4-SQUARE ENDLESS DROP SIDING 


<a 4-Square Endless Drop Siding is tongued and 

rae { grooved on ends as well as edges. This permits 
interlocking of each piece with adjoining pieces, 
providing a tight, rigid wall surface. Pieces need 
not be joined over the framing members as is re- 
quired when plain, or square-end lumber is used. 
Cutting and fitting are unnecessary except at open- 
ings and at corners. 4-Square Endless Drop Siding 
is produced in all standard 6-inch patterns in two 
gradeseachof DouglasFirand W est CoastHemlock. 


Copyright 1942, Weyerhaeuser Sales Co, 
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How long would you like 
your Plywood boiled ? 


@ The answer is long enough to prove that continued 
boiling would still have no effect on the phenolic- 
resin bond between the plies. You see, boiling is just 
one of a series of tests to which Exterior-type Douglas 
Fir Plywood is constantly subjected. We want to make 
sure that Exterior Plywood will withstand all water 
and weather conditions. We want to determine if there 
are possible ways of improving its performance. 


These tests—important as they are—constitute but 
a small part of our extensive research program. We are 
seeking the answers to scores of problems today so 
that tomorrow, when all types and grades of Douglas 
Fir Plywood are again available everywhere, this engi- 
neered lumber will be more useful to you than ever 
before. Douglas Fir Plywood Assn., Tacoma, Wash. 


TO HELP SPEED 
VICTORY 
the Douglas Fir 
Plywood Industry 
is devoting its en- 
tire capacity to 
war production. 
We know this pro- 
gram has your 
approval. 


PLYWOOD 


e i 
Freak Limbeh | 
' MADE LARGER, LIGHTER | 
i SPLIT - PROOF : 


| STRONGER 
id 


REMEMBER — there is a grade or 
type of Douglas Fir Plywood made for 
every purpose. Every genuine panel 
bears one of these ‘‘grade trade-marks’; 


PLYWALL—wallboard grade 
EXT-DFPA— waterproof exterior type 
PLYSCORD —vtility sheathing grade 
PLYPANEL— cabinet grade 
PLYFORM—concrete form grade 


“A PRODUCT OF AMERICA’S ETERNALLY REPLENISHING FORESTS” 


NE W S (Continued) 


vice-chairman, E. B. Doran, head, agricultural engineering depart. 
ment, Louisiana State University; secretary, P. T. Montfort, agri- 
cultural engineer, A. and M. College of Texas. 

The Section is considering an invitation from the Southerm 
Section for a joint meeting of the two sections to be held at the 
time of the annual convention of the Association of Souther 
Agricultural Workers at New Orleans in February 1943. 


Personals of AS.A.E. Members 


Walter T. Ackerman recently accepted appointment as engineer 
in charge of construction and engineering in Region 1 of the 
Farm Security Administration. This region embraces all the New 
England states and part of New York. Prior to his appointment, 
Mr. Ackerman had served 16 years as head of the department of 
agricultural engineering at the University of New Hampshire. 


J. Reid Bishop is now assistant engineer appraiser of the 
Federal Land Bank of St. Louis. He was formerly employed as a 
junior agricultural engineer in the U. S. Soil Conservation Service. 


E K. Bonner, Jr. has recently taken a position in the engineer- 
ing department of S. L. Allen Co., Philadelphia, manufacturers of 
a large line of farm machinery. Previously he held a similar 
position with the LeRoy Plow Co. 


C. H. Christopherson and Norton Ives, members of the agri- 
cultural engineering staff at the University of Minnesota, are joint 
authors of Extension Bulletin 233, entitled “Painting on the Farm,” 
recently issued by that institution. 


(Personals continued on page 204) 


Applicants for Membership 
The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 


urged to send information relative to applicants for consideration of the 
Council prior to election. 


William M. Adams, engineering dept., International Harvester 
Co. (Mail) East Moline, Ill. 


Alfred E. Adkins, junior engineer, Tennessee Valley Authority, 
Knoxville, Tenn. (Mail) 1515 W. Cumberland Ave. 


John T. Blakely, 220 Riverside Drive, Welch, W. Va. 
Jack H. Brodie, RR No. 2, Nyssa, Ore. 
James O. Dailey, 348 N. College St., Auburn, Ala. 


Richard F. Dudley, junior agricultural aide, Soil Conservation 
Service, USDA. (Mail) RR No. 1, Cambria, Va. 


Richard A. Duncan, 1st Lt., Corps of Engr., U. S. Army. 
(Mail) 1615 Alapai St., Honolulu, T. H. 


Talcott W. Edminster, field engineer, Turner Construction Co. 
(Mail) Howland Rd., East Freetown, Mass. 


Roger L. Ewart, RR No. 1, Box 333, E. Akron, Ohio. 


Rene Guillou, research assistant, University of California, Da- 
vis, Calif. (Mail) Agricultural Engineering Bldg. 


Robert M. James, cotton planter, Shelby, Miss. 


William O. Jones, 2nd Lt., U. S. Army. (Mail) Snowdoun, 
Ala. 


Howard O. McMillan, Jr., engineering aide, Tennessee Valley 
Authority. (Mail) 2212 Sheridan Ave., S., Minneapolis, Minn. 


Walter M. Miller, farm manager, Tonganoxie, Kans 


Karl H. Norris, engineering draftsman, International Harvestet 
Co. (Mail) 521 Wenonah Ave., Oak Park, Ill. 


Sol D. Resnick, junior hydraulic engineer, Tennessee Valley 
Authority, Knoxville, Tenn. 


Milo J. Salter, junior engineer, tractor div., Allis-Chalmers 
Mfg. Co. (Mail) RR No.1, West Bend, Wis. 


Hilton O. Thompson, engineering aide, Tennessce Valley 
Authority. (Mail) RR No. 3, Bernice, La. 


Ing. Heliodoro V. Vasquez, Tonala 261, Mexico City, Mexico. 
TRANSFER OF GRADE 


Victor Richardson, soil rehabilitation engineer, farm manage 
ment div., Union Central Life Insurance Co. (Mail) RR No.1, 
Rocheport, Mo. (Junior to Member) 


AGRICULTURAL ENGINEERING for June 1942 


a Ra ne AEE 


eee 0 OO ek ieee See ae 
TE ee ht aa ee (ee SNe oie) an », 
PaaS Sees 222 eae Be OS eee ee pee nig 
peta h Dreier, 3 ty i ec ape ae pa a fee wera ee 
De 7 eked eeke te ais eee tee Pe ee Sei. MRE a . oF er gene 
Bee oe me me hs ae ae eee a oS Ay ithe 
‘cL iigebraamaes: SP, Se Reames ieee A pees? Oe ae Rs = - OE ST 
eae 4 Se ae ea Ea ; wie | ee Mma Ss ods 98s F ee eee eee o & Serger gee Ge erent ta 
[Sepa 2 go _ ‘il | ee ee Eee me Nr S25 laa. aces eimancrea: ap 
ee 2a my as eee Ny See eran emer we ted te SF he = gee 
ety) We meanas ee ee et Bt EE ee. 
y aes ieee a9? oD coker 
eis: 0 ee 
Haw 
AEM, See i yA “= 
baw Xe hg ee 
ee 
a oe « a 
SEseiyer 2 e 
. er e 
Dn a Me. 
Poe att 
Ay eae he BES 
eat ors 
Af ae Ae: 
A é 
« oe MS ‘wa 
ye ae 
Qo ae 
oe ee 
= eg ee be oI 
me i ey 
Be N sot 3 ue 
esc ae EL ee 
6 ik ede ena pela 5 SS | 
DEY OS dey en = 
a ae tc 
bP aay A lt ae 
at eee ty cea ———_>E=>E=>E>E>E>>EEE>E>====EE~E__—— . 
Ae mp tts al tha Fish ih ————— —— 
eh 
Sia oe gee a 
Pacing k ss. a 
Af icc ern 
Bey sida Facade ; 
CUMeet i. 
ee eek Cae 
xed ey weno 
Abas D> SY 
Hperag h ii- e 
Saree i ee 
te pss a F 
pee ty. | Ne ek of 
wi yee SRD. 
aes 2S) AR 
eae erent 8 
carer ttlecte pam Joke ner 
CATAL eee aaa aes 
BEG AS ete 
a7 th Ls ghee Dy 
Ae ey 
a) erage re 1: - 
Shear Be a : : 
aoa) te Or > =e : os 
Soo met ae ee 
Weta eee a 
Pi Sekt ee Vem ; ao 
Ru eae ite 6 _: = ao a: ee ere Bet 
SN eatpet Soe ores ee a | a 
Perce auth ae . ) [eee DY gh ies Deeg eS = 
Sue trainee : y 1, se ies i Sica: aoe +8 ie 
pa pees =. 7 . Sree eae @ 9 2a b | ae a ee ss : «, 
PY ae ea ie ; borane: Sioa” 9 g ie a 2 be 7 a : os is 
eee eS SSR . |e aii jee e PS ah 
meine paper y= | . ee Rea eer | ae ata | : 
en Weg) : e a ted Res rey i ee : ts 
pea De oa e a “— | a aS Saeco ge he i ; = 
: ge oye 2 CaS 4 ¥; ais” 5 —_ rs bal " i baat a hs a ae 
ST RREN Sete ylaneiesh. ; SS As - {=z ag tr: Be 
Pa pes . s aa a =. _ : sae 
i if = ; ‘ " 3 — a ; rs : ~~ PO “ 
Lae: ea. j a ce re, _ Ags 
Se : Ps Bie 2 4 F é eee = on 
ae te Nie ‘ . —. ° — ——— me 
Big pee sa wi ig = a eS 7 om 
A yak tp ane a ye ¥ — : A z : é s ra a 
See Pe ane: ad i "s ra = aaa - aa 
hs peat VA reder i . ee eS —! a ae ey P : pes 
OR Sata Cae i ? = i : a — J :: 
2 HO Fa Vie 7 * . °¢ fa a 2 ae 
a a ie : & — . a 
ye : Ay. ia wa ae 
A . : Bap nea «Mh _— a rg 
eo pee \ We. ¢ ie eae ae. es : 1p 
SS aEy ee et a aoa n . RIES AN es Se j iL? {a Me 
He Sten e\ P We Teal ems aS oa 
- igh ete at ae eae : la -** Se ee / | ioe os. 
vend? eat Cir 8 , { “ Bi ——— ot 
ripieaeme cae see ‘ ' a be fe - ag 
ba een pees 2 | - fa Me 
aon aoe pits % = } y . de ae ome 
aie y's", CLE eee . J . * F a om ‘ Be" 
BE Ree teri is cea : d 5 f reeenet , Be : - 
ee lO _ ate % 
Saree 0 a ee oli 3 
abe acini, pans y i 2 es - 
ct es So Nees —- pt Ome oe rrr = 
0 Ue ae e Fd es shark +t, Soe = ee -_ % A = 
austen: , ee ee Fe ne a 
(ies Sips ae ae, pee poner Es es oh asc a by ag 
1 aoe lag Oe a me aa 2 
Ee eee a. eae iN = agate nate le oe 
mete setae gees ; ak ete fm a Se ; =i 
Weg ea roe epee ¥ ‘ t : eee Ee wig 66 fe ar) ae 
AE pea BENG fe at f — o. eS eas. ‘ia! ae 5) 
(gas coh oe a Pe bby a ee 7 aoe 4 = 
yes Na Mears bias dies : aia pm ee ¥ ae ~ page es “4 
ARS TSU ae A SUS ft? a P i | Sepa Semen 2S as ae ee es wa 5 
Meee het ee eee. ee as pe Sey Ghee i 4 
Sek, Beis ad Bt a ae eet ate Ny a 
oo gs AaabaggatOne ee eee Ser ty . 
er TT): tgs ¥ : “a - ee a 
ie Sa a : wae * QS a4 ae i 
; “rae Lege Price 5 , : a co sade 3 
oo Sal a So BS "Rasa: “ Sen we ae fer Ae pa 
eee... gee Ps: Beate... ———  —™ a Sf es 
ner eh. tg ates ee — ae yy os cide ES 
i _ NO I # ee a 
Di a LA le a 
ete sae ee  lll— a ; 
: tenia?) 37 i. a ——e ee ie Es ee si es 
6 ge iene eee oo .. oe “A bias a ee 
Aaa a poy. tamed ii | a mein “ie ‘ f: 
i feeb We ata es Sad Bony =) Se yl, hte * rh 
bee a anata a tae aie od re 
ett 1 aa: ; ec <,: c e n' 2 3 
‘rs ae : sniestaaialiled aca , ey 
Spo ot ai : 
RG od as & 
anny RAAT Seay pi . aE YEN GREENE - 
i ema LE ras t | e 
Para cae i ‘ : ah 
Be 1, F l i i 
4p She ake ' " 
ta oe 
Set ta | | & 
Wisc eres. yy ; 
SS, rae 
aS : 
Eats 0k82 i Aare : 
; he aie oe. : 
ganna - 
CT SI ert 
oh TR gee! q 
2 OS Sa - - 
ae et ie { 
+ RES peg 7 
"ee ae ; 
Re ik a 
ge oe Shas eae ey = 13 
ets Sige ; 
Rae ASRS ONS S353 
i 2 ei % Se mee! 7 
pes ak UN etek (6 - 
epee. ee 7 A 
eyes a i eee ' 
x , Mats TS rt - 
i Ore 2 
pid eee . pete : 
te, Ries ee. 
ee ae cer: | 
‘: Se 
Caer ; 
fie, ee d 
a Nd ~ eC 
Seah: eee 
ar pea. 
eo aed oe 
eae ee aan a 
aa Oh, Rai 
me a et, Rig: 4 
Lens se oer ee ee Ry ee ae hee se ad - -_ 
yas bi ah ay ; pie a ea a corey aie 1b + = oS eee SF ab Tete, «> 5 eam Se co te — —— . 
ak Sa og | eae saad a pte ange 2 Agee autem ee ae Fg ee at ee ice eer BAG ee BE bs DE Sot ls es 
RDO Re ods hae! SAS Reet ite as a Pag Such sae Otel. ped aoe ee ¥ aa Fe eine, Sie: ae 
3 ye i he ae fi agin 1 ben Aes s Gagan Saga hae ie ee. eee ‘ ae As ree 
Y i OP) Peace f Peg Sorat Bee NA cc ee a Pian eee. 
GAN ape <r ea + See Ta Oran eS pooh Gaga yams ! Se Pe ere 
Tectia. ee Rea? Wee R Sy Ree Sad AR oie ee ane | sees Sen aa 
Far mete Wes o So “7. 0 hE S09 D Sika eee Rens ene ce ay 4 oerek ens. | las-Z, st 
; ogee avers Tale. Te ey Ra hitaes ages Aa Sop es ee t j | Ba a : 
PES a ee OP SP eee ef aa CaPaeg a MSc Meta Be B 4 oe arena bs : 
4 ea See! STO 5 ARE on ey. 
1 LE Ge te nae, TDER Fiat ena Se eee a Se re ieee 4 = ee 
_ . ae +e aaa ee: eee ee 8 Ce re ce cosh estes 


depart. 
bo agri- 


outhern 


| at the 
outhern 


-ngineer 

of the 
ne New 
intment, 
ment of 
ire, 


of the 
ved as a 
Service. 


ngineer- 
‘urers of 
similar 


the agri- 
are joint 
e Farm,” 


ip in the 
ociety are 
on of the 


Harvester 


\uthority, 


iservation 


yrnia, Da- 


nowdoun, 


ee Valley 
Minn. 


Harvester 
ce Valley 
--Chalmers 
ce Valley 


v. Mexico. 


n manage 
RR No.1, 


une 1942 


ae a Te ARLE 


TD 


TT I I 


mneneimeuaanates 


Because accidents interrupt output— 


Greater Safety means 
Increased Production 


Imperative Today! 


Every accident brings not only a measur- _ tent mishandling. While no blasting cap 
able loss in man-power and man-hours— _can be called “safe,” Atlas Manasite 
but often an equally serious loss in equip- | Detonators make safety precautions not 

ment-hours as well. And anything that less important—but more effective. 
reduces the effectiveness of America’s pro- 


A : gies Furthermore, the adoption of Atlas 
duction machinery is a vital concern today. 


Manasite Detonators requires no time- 

For this reason, the greater safety of | consuming changes in operating technique. 
Atlas Manasite Detonators becomes more And since they cost no more, you get 
important, more desirable than ever. more for your money. 


Atlas Manasite Detonators offer greater In these days, the real question is— 
resistance to impact and friction—an Can you afford mot to use Atlas Manasite 
added margin of safety in case of inadver- _ Detonators? 


MANASITE—Reg. U. S. Pat. Off. 
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You'll find concrete helpful in developing designs for 
structures that aid wartime farm production—for these 
reasons: 


@ Concrete imposes least burden on wartime trans- 
portation, since aggregates are locally available nearly 
everywhere. 

@ Critical materials are conserved—many concrete 
farm jobs need none. 

@ Fire and storm losses are minimized with concrete 
—doubly desirable in wartime, when every destroyed 
building represents a loss of urgently needed pro- 
ductive capacity. 

@ Concrete buildings meet all requirements for highest 
farm efficiency. Moderate in first cost they offer sani- 


tation, comfort to animals, lifetime service with low 
maintenance. 


In recognition of war needs, the Portland Cement 
Association is preparing modified designs for many 
essential concrete farm structures, to eliminate or 
minimize the use of reinforcing steel. We will be glad 


to consult with you on farm building design and con- 
struction problems. 


PORTLAND CEMENT ASSOCIATION 
Dept. 6-1, 33 W. Grand Ave., Chicago, Ill. 


BUY WAR SAVINGS STAMPS AND BONDS 
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Personals of A.S.A.E Members 
(Continued from page 202) 


Ray Crow, engineer, sales promotion division, Tennessee Co 
Iron and Railroad Company, is author of a booklet, entitled “Cy. 
ing and Storing Grain on Southern Farms,” just issue by his 
company, the purpose of which is to be of service in the storage 
of grain on individual farms or in small commercial or community 
storage projects. The booklet discusses in detail a simple and 
flexible low-cost system of construction for small grain containers 
ranging in capacity from 500 to 6000 bushels each. 


John M. Ferguson and J. W. Martin, members of the agricul. 
tural engineering staff at Kansas State College, are joint authors of 
a timely mimeograph bulletin (Circular 43), entitled “Getting the 
Most from Your Tractor,” recently issued by the Extension Service 
of that institution. 


Geo. W. French has recently taken a position in the -ngineer. 
ing department of the Skelly Oil Co., Eldorado, Kans.: he was 
formerly in the employ of the U. S. Soil Conservation Service. 


Arlee C. Hanson is now rated as associate soil conservationist 
in the U. S. Soil Conservation Service, and his present position js 
that of district conservationist of the White Hall-Roodhouse Soil 
Conservation District and the Morgan County Soil Conservation 
District, located near White Hall, Ill. 


J. B. Kelley, professor of agricultural engineering, University 
of Kentucky, is author of Circular 375, entitled “Repair and Ad- 
justment of Mowing Machines,” recently issued by that institution. 


Robert J. McCall, beginning July 1, will be stationed at Penn- 
sylvania State College in the capacity of extension agricultural 
engineer. Previous to this appointment he has been serving as 
instructor in agricultural engineering at Ohio State University. 


R. P. Messenger who until recently has been chairman of the 
board of directors and general manager of the International Har- 
vester Company of Australia, has recently returned to the United 
States to accept appointment as assistant to the vice-president of 
engineering in the farm equipment division of his company, with 
headquarters in the Chicago office. 


V. S. Peterson has joined the agricultural extension division 
of E. I. du Pont de Nemours & Co., in the capacity of agricul- 
tural consultant. Previous to taking this position, he was extension 
agricultural engineer at Pennsylvania State College. 


W. H. Tamm is now connected with the Engineers Corps, 
U. S. War Department. He has the rating of assistant engineer 
and is chief of the civil engineering section of the air field section. 
He was previously research assistant in agricultural engineering at 
the New Jersey Agricultural Experiment Station. 


‘Ss tud ent Bran ch Mew 5 | 


WASHINGTON 


HE A.S.A.E. Student Branch at Washington State College 

from May 1, 1941 to May 1, 1942 has been doing fine work 
in keeping the students interested in their school and in the de 
partment of agricultural engineering. 

Headed by Elmer Neustel, as president the’ first semester, and 
George E. Miller the second semester this organization has been 
under sage and able guidance. 

The ag engineers started out their activities by takiny a two-day 
field trip on May 9 and 10 last year. This trip while !eaving the 
agricultural field to a large extent, did much to broaden knowledge 
in other engineering fields. At 3 a.m. on May 9 we started for 
Burke, Idaho, which is about 150 miles from our campus at Pull- 
man, and visited the Star Mine. In order to visit this mine, how- 
ever, we descended 4000 ft by the usual miner’s hoist, then board 
a train (open steel chair cars), and sped through a 1ock tunnel 
for two miles — our destination, the Star Mine. : 

In the mine at the 4000-ft level we again got int the hoist 
elevators and were raised to the 3700-ft level. From there we de 
scended by ladder the 300 ft back to the 4000-ft depth and our 
starting point. During this climb down the ladders from one 
point to another, with a few slight detours, we were fortunate 
enough to see all of the mining operations, except blasting down 
the face of the stope, which is done between shifts when there 
are no men in the mine. Of the main problems in mining the 
importance of getting fresh air into the mine and extra water out 
were the easiest to comprehend. - & 

By the same means used to get to the Star we journeyed ot 
through the rock tunnel almost a mile (Continued or page 20 


AGRICULTURAL ENGINEERING for June 1942 


<a eeetneeaeemmmie 


<cieeatmenesenmieieeees 


ee ee 


ate. AST, ee oe 
BS i Lo are 
ee Nees 8 og fy age 
Ech’ a es eT eee eo ee 
SAS pa aa SOS atorss ai ee eee © NO a 
Sie cok aes ro 4 PT aeeor ace Bi apa eee ees = 
2 Sy Sa ea sek erent ie ies = le ARES ae Beaton! 
eas teat ee aoe GES, ap cae ea , = 
ee ae a a ee t | Fite ar “he 
Rete eva pos . F 5 ee Pe s Hy bos fe eg c o 
PERG ray BS 7 | Sp ; 
“2 cial ad i eS phone rela e | 3 pier § 
ks ty ee ' pas a 2a 
‘oe aes reer ” 
Peeps pr 1 <5 
ae Ba tee Se ee ee 
‘A aia ee 
SS ee 
» 2) Sa Pe 
AR ig eee 4 
> ae ees ~ ae oem 7 
oe  .. oY 
Bes? Aaa Sci RS te, 
dag a Bree Se ag ae 
oes, hoa pee a he “a 
ae - , We 
(ora ae (eer ‘A ; ee), 
Reva 4% nie «te eae ee . ‘a 22 a 
Lam. ving os EO Tee ote ry Fs 
oS rots. ‘ M ee ASS 5 ay aes % 7 F ta mot 
5S a ee Secs te tne - eS a a Sig 
mec. Ree ae x 5 be aut fee 
a _ OR—LY” | 
eee). ee 2 ae a. Ah py Mies uate ies 
E: ae cry sh: ce : > . antes BS ed 
c Spain « = ‘ x tener a ee 
eee OS Os 33, AD Shearer, 8 hs 
Bone otek ae ae ; = * hae . i. 
See ae. 5 3 aan ibe =. 
3 ae au . a \ 4 iu 
voy Reareeiedn Reece $ : % & 
PR Hole cae AgQY a = 
Gia en aitint e ii Rie ea mi 
het Bes i os yt ee 
; 2hy 4 aaa ; iG! ee Bets ae ee 
eae, ee Lo) : Pe oh 
ak nas Ye Bi 2 ie es 3 ee Sele ee 
Meare Bei ists, eel ier i. "2 he Peart Roe 
Pakiscy io Ee! { 7 ae eee | ee 2 
See ee ae te Ping 
ity Sicha: : < ets ey eee - Rieke. "eq 
SR ysl in ange 3°" ee ‘ oy Beane: es, j i e 
SRS Pee Ke Br ioe Sey ee 
Pee ie ie Se pee eae | ; 
Abpea rue ~ oe meee AF, Bg Ty) ae ete 4 * i 
reer Gt WY ee , i Se Nae Nee OS . ota 
paaee yet. a eo iia 
Ser hae ms oe. ae Bh aoe Pee. if Ve We 
aa ae pee eee ae Sa me : ce 
* bate ae eo! See a a ae ; -_ 9 
PS Se dee Sa ee oe epee ear Se a ps 
is OMS ee a ae eS eae ; 4 SS ie ’ O} 
ees Pia we ie aan ee; —— es ae 
Sih ee Pie pps ae — se wty [aaa — E Q 
SUN eee aie a ees ae oF ~_ Sie DG ee 
Bee te ¥ i oe 4 ae lll — St ee . 
Fa aS ies ee 2 ' we ee ? | aa d 
Bint Prat oe eee Sek A ae eed ii aM 4 a O° 
«USS “Be _ . * age eer orees Rintrenenatenaiial aaa es E Fe 504 r pate . 
ee See eee " shies: a ve es ay Wai 9 
Eons AS, Ae +. i ee rs a me aa i phar 7 a P ple aad ae ay 
whe, eam Bae -: Ss 2 a ie. Cie it — Ro: tele 
: et ak peor engl ae i 3 aaa i i. ‘ie aes 
aot bur me Seg poss 9 lela oan a einai ae q Pemem a? tm 
Os er Nig it a ot se cee i ~ a tea a : 
hy aaa p2bt e * oe Vee ll fea end oe ee} ne 
Paeh mes thie he ey oa OSE: Ba Pca, + a 
eee tas pe a 5. a Se he ee Bee We eee Pee ae eee g : | 
fare PN eae? ba sate t, meg ae “ae bees. Te SS Eanigt ae - pany, ‘en | 
Ga ee aes bs Se SR Becht 
ae aes eet ae Pitas. Bo" 
he tame orgie Rn oR ee Tee ade | Sita Ses gs ae 
dint: eee ‘VRS ee ie Peer ir OS ee 266 ( 
ele eee \ SR ee Ore rey <. Tee. ° 
a) oe sects cot hee 
Mae es a he IE Oe X 
ae a 3 Cl 58 
SER ts 0 to) <a a ' ee ' 
y 5 Bs isos. a Bi. 220 ee a ay iB Pee a Na ee : : 
er; 4s eee aes erect : eS eT ee aa, F 
te st Nea ae i ae "a Bites Ce a : : 
cere oy hoes une >) ~ Lagi _ Se << ae —. | « | 
ee yy fe SS = = ae 
RO SMa e or ; ee : eS . BAI 
eos a Ue tos f i ea > << : eR gas Bee 
eyieeee es: ty ~ ey i a. 060CU ; . ANK*S Pe Be. 
ae a opie Prey = ‘ bes a ct : ae : Wee ’ 
eet S| 3 coe “> > eae. “fie . ‘ a te pe 
Phid: Sie ree caw, rs ed aes Re ches. eo : : IS aie sa P| ' 
Ae cota. "eee SS aE ee rete . Rises Ws ] \ 
ie Covi F beg £ | a pees he 7 
eYoperent sewts Bee es mi gee ; fa — ; ¥ 
Be base a Beat a aye _ @8 vende : 
HEIRS Sepa: noe eee MY pious > in - — = . : 
Hae GRAD Se ee it ; conten ae 
eolaraty ara ° olen Bee Pe ae Se * Pos ie: ot ’ 
Reeemiey ~~ Ld oa Ea fe es en . Peis Sy e. : 
Gre nae Sa a : > = Fa PRESS ss Rea ; ‘ ae aft CP Ras 
ee ae eo See A TS i a wa Rees” ee ; Bos ( 
ear aenee met eek A ange. Ses aes ss cae : 
ee _ ees ages. g age Bt 
Beta ls co Ba ORS i so ae 
a AR a he | ea ge aaa 
Ce ee at) ra a as : 
io a ’ 
ARUN areata 
ee Riggins: 2 oe | 
heer sbiemaye o i 
eye ta sh 7 eg 6 
eaten Vs tieaeeee ; 
Ss, Sat 2A Ben a seh Ps os 
LE age . 2 
grat) caste ‘s : 
aio eye ae | 
Spi at ty 
Bid A et 7 
Me te 
tRereet ss: ; : 
gi tee st i 
Pra vg ies eee 
er ars Roeteleae ° | 
Ree ec og 
oie ie jie —— 
eats <a 
7 ee ee eae 
seh grit ah et os 
ate ee arenes = 
eee ALE 
ay Pata Wie aa en, 
Bas ened i sey 
4 aioe Seen +. $< 7 
pa Ee te 3S) eae 1 — 
Ee hese a 
Bea L 
SN pee Aer a 
araebay) <emeee 
Caer ; 
Sa Nagin ee 
nant ae 
Path Gt oe, tga 
ay teas Tae se) <* 
a ee ae 
«25 ge a 
; a Be ies ad 3 
ot eae ee 
Fea Be Matic i 
RRR 
Bie ‘a | 
Bea. Ay eid 
<a Ee va 
iy Bon | fora ee 
Bs a 
sale Peers peat i 
oe hoe 1 
he ee ee : 
ie aoe Doe kk - a 
2 ee: ius io S This 4 
SS 2 RN a . 
er md pl 
sc} Tay neon mt can cor 
uae installz 
Cee os val 
rou ae Te ee Se po 
‘nine os Custrig 
Rae ee eee ° Ings; a 
See AS Se ue? . 
er Sete te electri 
Be eM Boat Copi 
Rta as = . 
aay as oot wae 
et ee Wi, SV gh 
Sia sk pe ee red 
Re eh Kater ea tea! io 
te Ree eth rie ai es 
Ba lees iS: aan : 
AAS eG ole oe ' 
sai vie sts 
ie ie ea rad 
as, OS em 
2 aie 7: 
Ree oe one 
Cen tyes al 
SRNR ah ae = 
Sante ape teed : 
SR eee Cee 
2 eh A aang S's 
to esis ee as ae 3% 
a i | a ail A 
eer Ss. Tr ee ser st Te, eee ere . 
me age Sy SRemee. KE, ioe: © eee i ee eae 
i 5.0 A aoe ae A Grae ame te (eave tei eta Cy a ee 
a mee ae a ee eee o Me ge Nig a cee” ee nee 
ae yea: eg be a ve i, ae Led cola. so ey Die Ee a i aes RENT ic eee 
7 SARE rate a oa Ny ames POU aTE coe SRA Saar, Ee Dage aeee re Po : 
PRACT Abe: bt “Bafa, Pee a ae BED ceyunts 8 Ie Oe Rea pice alii ‘ ; . . 
ie oo i > a Be RS ee dens hes os 3 os ees Stace Ce da tse : 
Sig Diapiie Reenarelae pS fe, SL Nae cae ea oe ee ea es pei e . ae pei on ai 
SHOE BIAS ae ree te Wig tere Opa etd ial gece = Saree “5 
wae eS eee Ue jae a Was a ae BA cate ieee Ey 
eases. | eh 5 Ge ee SBOE. Sie eS ti Sa a 
/—_—s Se Pee eae Baa eal is Sie 
4 ee ssa Ree ey ape lone a 
Ly ASTRA BRA si) ee a “ ae 
eget Las vs a =e beh ~ 
a 


itainers 


agricul. 
hors of 
ing the 
Service 


igineer- 
he was 
Service. 


vationist 
sition is 
ise Soil 
ervation 


niversity 
and Ad- 


titution. 


at Penn- 
icultural 
rving as 
ersity. 


n of the 
nal Har- 
> United 
ident of 
ny, with 


division 
agricul- 
-xtension 


s Corps, 
engineer 
1 section. 
eering at 


- College 
fine work 


1 the de- 


ster, and 
has been 


a two-day 
aving the 
nowledge 
tarted for 
s at Pull- 
ine, how- 
n boarded 
ck tunnel 


the hoist 
re we de- 
» and our 
from one 
fortunate 
ing down 
‘hen there 
rining the 
water out 


eyed back 
page 206) 


ine 1942 


amen een nsemnanensians saan mes 


ANY LARGE COMPANIES ARE NOW TAKING A CENSUS 


OF EMPLOYEES CARS AS PART OF NATION'S PROGRAM 
TO GET 40,000,000 WORKERS T0 THEIR JOBS ON TIME 


VOLUNTARY TRANSPORTATION COMMITTEES 
TO ROUTE FULL CARS TO WORK ARE SET UP 
BY PLANT EMPLOYEES IN EACH COMMUNITY 


The problem of getting 40,000,000 workers to their 
jobs is being taken over by America’s car 
owners. Neighbors are already doubling up 

to go shopping, to take children to school, 
to go to work ... but not enough of them! 
Your company and your employees can co- 

operate by taking a census of workers’ cars. 
Here’s how you can do it in your com- 
munity: (1) Fill out cards, like the one 
shown here, (2) Sort cards by residential 

districts, (3) Select sectional committees 
to act as traffic control groups for each 
district to assure equitable use of cars, 
(4) Route full cars to work on every 
shift. Details can be worked out 
quickly by you... your workers 
.+. your community. The impor- 

tant thing is to start today to get 

every last mile of use from our 

cars, Our gas, our tires! 


Make a map like the one above, on which to chart the routes for 
each residential district. Dots indicate workers’ homes; circles indi- 
cate workers with cars. 


This card is a sample guide. Make changes to suit your needs. Reprint 
or copy form on filing cards for each worker to fill out and turn in to 
your Transportation Committee. 


Trolleys can’t do it ALONE. Even with stag- suses can’t do it ALONE. They're alread 
gered work hours to level off transportation taxed to their full seating capacity. An 
Peaks there aren't enough trolleys to take cnough vital steel and rubber can’t be spared 
America’s millions to work. 


to build enough new buses. 


ee hie 


now TO CONSERVE MECHANICAL RUBBER GOODS 
This 48-page book is for managers, engineers 
and plant operating men. It shows how you 
‘an conserve rubber through proper handling, 
installation and care of rubber conveyor, ele- 
vator and transmission belts; all types of in- 
dustrial hose ; packings; linings; rolls; mount- 
ings; and other mechanical rubber goods; and 
electrical wires, cables, and tapes. For free 
— write directly to Mechanical Goods 


vision, United States Rubber Company.  . wed ga @ 


IN AMERICA’S FIGHT FOR LIFE, EVERY TIRE-MILE MUST BE SAVED FOR ESSENTIAL DRIVING 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue «+ Rockefeller Center * New York 


GET FREE MILEAGE BUDGET CHARTS 
and copies of this free 32-page book 
on tire care from your local U. S. Tire 
Dealer or write direct to the United 
States Rubber Company. Hundreds 
of thousands of these charts and 
books are already in the hands of 
American car owners — helping to 
save tires, gas and oil. 


MK 
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OR ALL KINDS OF FARM MACHINERY 


OR over half a century, dependable EWC Wheels and 

Axles have helped keep the job rolling along. Today, when 
efficient speed is more important than ever, you'll find our 
engineering experience at your service—ready to render 
valuable aid in maintaining your “rolling stock” at peak per- 
formance. Write for Illustrated Bulletins describing our ser- 
vice on Wheels, Axles, or Mountings. (Rubber-tired wheels 
available on direct War Orders.) 


re 


ELECTRIC WHEEL CO. 


STUDENT BRANCH NEWS 
(Continued from page 204) 


below the surface of the earth to the entrance of the Hecla Mine. 
Here we saw the enormous hoists powered by dual 800-hp electric 
motors used to raise the ore from the mine and also visited the 
concentrate mill where the ore from the mine is sorted and pulver- 
ized before shipment to the smelter. After visiting the concentrate 
plant, we left Burke which is the narrowest town in the United 
States, being located between two mountains which rise almost 
perpendicularly from the only street. 

The next stop on our schedule was at Kellogg, Idaho, where we 
had the pleasure of visiting the Bunker Hill smelter. Here we 
saw them putting the concentrates from the mines into the smel- 
ters, roasting out the sulfides, and the rest of the operations which 
lead to the pouring of lead, zinc, and silver ingots. 

As the day was not yet through we started for Spokane, 
Washington, and on the way visited the dam at Post Falls which 
is a water control and hydroelectric project. That evening we 
drove past the site of the now complete Gieger Field Airport, 
which is one of the newest in the Pacific Northwest. 

The rest of the evening was spent in personal recreation, and 
next day we went through the Inland Empire Paper Co., and the 
Spokane Portland Cement Co., and spent a couple of hours at Felts 
Field, Spokane’s airport. This completed our two-day trip except 
for the ride back to W.S.C. 

Besides the A.S.A.E. trip almost every man went on others in 
various classes such as irrigation, land clearing, farm machinery, 
soil conservation engineering, and others. 

For other activities, there was plenty for all to do in preparing 
lighting effects for the Harvest Ball, an annual semi-formal spon- 
sored by the ags; erecting a prize-winning booth at the Little In- 
ternational Livestock Exposition; and decorating a portion of the 
walls in the men’s gym for the Engineers’ Ball. Another under- 
taking and a very pleasant one was being host to the A.S.A.E. Stu- 
dent Branch from the University of Idaho, which is located only 9 
miles from here, at Moscow. 

We had two delegates at the last A.S.A.E. Industry Seminar, 
and they reported lots of fun and much new information concern- 
ing the farm implement industry from sales to manufacturing. 

The activities of the Washington Student Branch are largely 


of an educational nature; it is through the field trips and the 
speakers at our meetings that the members are given a fairly well- 


rounded picture of the practical side of the work for which they 
prepare themselves. : 


IOWA 
Kenneth W. Snyder, Scribe 


PRING quarter has been a busy time for the A.S.A.E. Student 

Branch at Iowa State College. It started with an election of 
officers for the coming year. Those elected were Stanley Swanson, 
president; Quin Conard, vice-president; Clarence Bockhop, secre- 
tary; Gerald Kline, treasurer. Merril Crees was elected to the 
Engineering Council and Ray Armstrong to the Agricultural 
Council. 

The big social event of the quarter was the annual spring 
picnic at Ledges State Park. Dale Woolsoncroft and his committee 
fed the students and faculty so well that there was almost no desire 
for the baseball game in the evening. It was so hard rounding up 
the picnickers when time came to go that their dates were almost 
late getting back to their dormitories. 

The most important activity of the Branch during the quarter 
was the participation in Veishea. At this time most of the high 
schools close and the students come to see what low. State has 
to offer. Under the chairmanship of Dick Birney, the agricultural 
engineers put on a show of farm machinery, structures, and soil 
consetvation that the high school students will long remember. 
Gerald Kline saw that the Branch was well represe:.ted in the 
parade. : 

At the last meeting of the quarter our Student Branch decided 
to hold some informal meetings during the summer. This is the 
first time in the history of the Branch that they have done this. 
The Branch also decided to send a large delegation to the ASAE. 
annual meeting. So we'll see you in Milwaukee. 


Proceedings of Hydrology Conference, 


HE papers presented at the Hydrology Conference held # 
State College, Pennsylvania, June 30 to July 2, i941, have 
been compiled in a 6x9 publication designated Technical Bulletin 
No. 27 of the School of Engineering, Pennsylvania State College. 
Copies may be obtained from the College at a price of $2.00 ech 
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|Next to the Stars and Stripes .. . 


AS PROUD A FLAG AS INDUSTRY CAN FLY 


Lr doesn’t go into the smoke of battle, but 
wherever you see this flag you know that it spells 
Victory for our boys on the fighting fronts. To 
everyone, it means that the firm which flies it has 
attained 90 percent or more employee participa- 
tion in the Pay-Roll Savings Plan . . . that their 
employees are turning a part of their earnings 
into tanks and planes and guns regularly, every 
pay day, through the systematic purchase of 
U. S. War Bonds. 


You don’t need to be engaged in war production 
activity to fly this flag. Any patriotic firm can 
qualify and make a vital contribution to Victory 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 
State Defense Savings Staff Administrator that 


Make Every Pay Day “Bond Day" 


you have reached the goal. He will tell you 
how you may obtain your flag. 


If your firm has already installed the Pay-Roll 
Savings Plan, now is the time to increase your 
efforts: (1) To secure wider participation and 
reach the 90-percent goal; (2) to encourage 
employees to increase their allotments until 10 
percent or more of your gross pay roll is sub- 
scribed for Bonds. “Token” allotments will 
not win this war any more than “token” resist- 
ance will keep our enemies from our shores, 
our homes. If your firm has yet to install the 
Plan, remember, TIME IS SHORT. 


Write or wire for full facts and literature on instal- 
ling your Pay-Roll Savings Plan now. Address 
Treasury Department, Section D, 709 12th St, 
NW., Washington, D. C. 


This Space is a Contribution to Victory by AGRICULTURAL ENGINEERING 


AGRICULTURAL ENGINEERING for June 1942 


Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 
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Wherever men and 
machines work, there 
is always plenty of AIR. 
Wherever Wisconsin 
heavy-duty air-cooled 
engines work, there 
are no “water stops”; 
no lay-ups or delays 
for servicing water- : 
cooling parts or mechanism. 


Designed for efficient operation at extremely 
high temperatures (or frigidly cold temperatures), 
Wisconsin air-cooled engines are helping to 
maintain the highest productive capacity of 
which Men and Machines are capable. 


Let Wisconsin-powered equipment work for you, too. 


Wisconsin Engines are made in a full range of 
types and sizes, 1 and 4 cylinder, 1 to 35 bp. 
Model VE-4 22 bp. illustrated. 


ISCONSIN 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $140 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 

journals permanently. Each cover holds 12 issues (one 

volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


seeeeceesesesesens MAIL COUPON TODAY seeesesessucecssece 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Mail postpaid 


Engineering for years 
Will remit in 10 days or return binders collect. 
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EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ. 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanteg," 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members «re qualifie 
are privileged to insert notices under ‘‘Positions Open,’’ and to be pm 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, uniey 
additional insertions are requested. There is no charge for notices py. 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


= 
ed 


POSITIONS OPEN 


AGRICULTURAL ENGINEER wanted to fill position of a. 
sistant in full-time research work primarily in soil erosion contro! 
and farm machinery by a southern agricultural experiment statiog, 
The work will be on a 12-month basis, with 30-day vacation 


Salary according to qualifications. While position is to {ill vacang 


due to war service, it is expected that it will become permanent 
PO-138 


AGRICULTURAL ENGINEER wanted to fill position open in J 


northwestern university due to absence of staff member in military 
service. Work involves approximately half extension and hal 
resident instruction. Major concentration in farm. structures and 
soil and water conservation. Salary up to $3000 for qualified 
person. PO-137 


AGRICULTURAL ENGINEERS wanted at southern instity. 
tion. Extension agricultural engineer in farm buildings—a ma 
who is qualified to design farm structures, preparing plans, etc 
Beginning salary $1800 per year. Also instructor in agricultural 
engineering to handle courses in farm surveying and drainage, soil 
and water conservation, and related subjects. Needed by opening 


of summer quarter, June 23. Beginning salary $2000 per year. 
PO-136. 


SALES ENGINEER wanted. Excellent opportunity offered for 
young agricultural engineer with good background in farm building 
construction. Work involves direct sales of building material to 
dealers, architects, contractors. Earnings equivalent of salary of 
$3000.00 a year or more and unusual possibilities for advance. 
ment with rapidly expanding organization. Applicants should indi- 
cate marital status, number of dependents, selective service clasii- 
fication, earnings expected. PO-135 


CIVILIAN ENGINEERS. Due to expansion of activities, the 
Signal Corps of the U. S. Army is in need of civilian engineers J 


who have specialized in engineering materials, metallurgy, or 


related fields. Interested engineers should apply in writing giving § 


a full statement of their education and experience. Those selected 
will, on appointment, be given Civil Service ratings of P-2 or P-3 
($2600 or $3200 per annum) depending on their experience, and 


will be assigned to the Office of the Chief Signal Officer, Wash- 
ington, D. C. 


POSITIONS WANTED 


AGRICULTURAL ENGINEER with B. S. degree in agricul- 
tural engineering from Iowa State College. Has four years’ expeti- 
ence as engineer with the Soil Conservation Service and five yeats 
experience as state agricultural conservation engineer for the Agn- 
cultural Adjustment Administration. Experienced both in engineet- 
ing and administration. Thirty-two years of age, married, and 
have family. References upon request. PW-348 


AGRICULTURAL ENGINEER with B. S. degree in engi 
neering and M. S. degree in agricultural engineering. Experienced 
in college teaching, experiment station, and extension work; also 
factory and construction work. Especially qualified for college 
agricultural engineering, manufacturing, defense, construction, of 
trade extension work. Age above draft. PW-346 


AGRICULTURAL ENGINEER with B.S. degree from mid 
western college (1938) and M.S. degree from soutiern college 
(1940), desires employment with the Soil Conservation Service, 
in a defense industry, or in other engineering wor. Has 1; 
years’ experience as engineer with the U. S. Soil Conservation 
Service in the South and in the Pacific Northwest. Fmiliar with 
agriculture in most parts of the United States. Civil Service rating 


as junior engineer. Eligible for reappointment. Age 35. Mat 
ried. PW-345 


AGRICULTURAL ENGINEER desires employment offering 
larger opportunity. Ten years’ experience in the electric utility 
industry and two years’ experience as an assistant extension agt 
cultural engineer. Good farm background. Particularly qualifie: 
to handle all phases of rural electrification, pump irrigation, ao 
farm machinery. Capable of planning and conducting educations! 
or promotional activities. Holds a state professiona! engineering 
certificate. Thirty-six years of age. Married. References 
request. PW-344 


AGRICULTURAL ENGINEERING for June 1942 
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